Devoted to: “Tooling America’s Production Lines” (See page 55) 
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Save 


TIME AND MONEY 
WITH THIS NEW 


WHISTLER 
U-379 


Adjustable Perforating Die Set 


’ he ry Oe 


ov? 


honey-saving opportunity to prove in your own plant the 
ny advantages of Whistler Adjustable Dies. Now being em- 
d by thousands of metal working shops. The compact 
n of this special U-375 unit (10"x12" working surface) pro- 
ts up to 25 holes, 42” to 34” diameter. Pierce materials up to 
including 14,” mild sheet steel...in one operation. Minimum 
ters of 7” are permitted. Set-ups are made quickly and into 
bduction within hours. Precision perforating on long or short 
at much reduced expense. Re-use of punches and dies writes off 
first cost. The U-375 unit is shipped 
complete ready for immediate set-up. 


@ SENT FREE ON REQUEST 
Special U-375 Booklet and General Catalogs 
In brief informative style, with clear-cut illus- 
trations, this literature gives complete details 
about Whistler Adjustable Dies. Write today 
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POSTIV-LOK 
ya lia END MILLS 


. +. puts it on a holder that oe = 
‘soon pays for itself. 


Postiv-Lok adapters simplify 
Cc change-over to small end mills, 

shell end mills and drills. 
Eliminate integral tapered shanks cut your end mill costs up to 25%, 
and cumbersome tool changing on = give smooth, chatter-free cutting 
heavy end mill jobs with the new, _ through torque-aided locking. Write 


proven Postiv-Lok end mills. They'll for catalog on your letterhead. 


eC on ae 


2985 CHARLEVOIX AVENUE > DETROIT. 7 MICHIGAN 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 





TOOL G PRODUCTION 


CONTENTS 


Vol. XVIII, No. 1 April, 1952 


Editorial 55 
Editorial 56 
Shop Aids 

Publication Previews 
Inform-A-Gram 

Advertisers Index 

Quick Pic 


Progress-on-Parade 


Contract Tooling and 
Production 





APRIL, 1952 





Ex-Cell-O Hydraulic Power Units provide 
a compact, flexible source of power for 
feeding, rotating and retracting cutting 
tools. They are especially suitable for 
automatic drilling, reaming and counter- 
boring, using a single tool held directly 
in the spindle nose, or using two or more 
tools in a multiple spindle head. Three 
standard units are available—styles 
28-A, 21 and 20, shown above. For full 
information send for Bulletin 45361. 


EHF 


HHH 





SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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3 HE CINCINNATI SHAPER CO 


CINCINNATI 25, OHIO, U.S.A SHAPERS « SHEARS « BRAKES 
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would you pay +] | ( 


BALAS also makes: 
Solid Collets® 
Special Collets 
Master Collets 
Squirrel Cage Pushers 
Master Pushers 
Feed Fingers 


- 


This collet costs only a small amount of money and is a rela- 
tively inexpensive part of your production equipment. Yet the 
quality and rate of your production is vitally dependent upon it. 
If your machines cannot operate at top efficiency... if your scrap 


losses are mounting... the installation of just one Balas Collet 
might easily be worth $1000 to you in profits! 





Balas Collets are machined to exact tol from selected steels, 
properly heat treated and rigidly inspected to insure greater accura- 
cy and longerlife. In addition, all Balas Collets are cam-ground on the 
taper to a special “Cloverleaf” shape. This permits faster opening 
and closing, prevents “sticking” of the chuck and reduces chatter. 


You can produce better work and get longer runs with Balas Collets 
yet they cost no more than ordinary ones. Ask for them by name. 


1555 EAST 27th STREET CLEVELAND 14, OHIO 


WORLD'S LARGEST MANUFACTURER OF COLLETS EXCLUSIVELY 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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WASHERS J 
te Had: - 


HOVIS 


OFFERS YOU THIS 
SIMPLE, UP-TO-THE- 
MINUTE METHOD 


There’s no need to make a complete new Die for any 
type washer or blank. The HOVIS UNIVERSAL WASHER 
DIES provide a Master Holder and by merely changing 5 
SMALL, EASILY REMOVABLE PARTS the new washer or 
blank is produced . . . Special sets of parts are available 
for use in Master Washer Units enabling customers to 
produce irregularly shaped pieces and shallow draws. 
Multi-Washer Dies are also designed and manufactured. 


Made in 5 sizes: 


%4"—1 1,"—2 1,” —4”—6”. 


Write for literature. 


HOVIS SCREWLOCK COMPANY : 
8100 E. NINE MILE ROAD VAN DYKE, MICHIGAN 
Phone: Slocum 7-1334 Suburb of Detroit 
PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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“‘DESEGATIZED hicarbon- 
hi chromium DIE STEELS 


* 
eS provide a selection range designed to fit your 
t) individual need for die steels: nt 
® Select B—a general purpose air hardening punch and 
die steel 
~) ® Olympic—a very popular non-deforming steel, ideal 
A for intricate cold work applications requiring 
Cad 4 @ maximum performance 
+) ¢¥ Cobalt Chrome—a high carbon—high chromium 
& <¢» steel plus cobalt for superior cutting ability 
S . GSN—an oil hardening die steel for long production 
runs, subject to severe wear 
BR.- 4 BR-4—a high carbon—high chromium die steel with 
additional alloy content for maximum abrasion 
resistance. 


Production economy demands the best die performance! Select 
the best steel for the job—one of the “DESEGATIZED” Hi Carbon— 
Hi Chromium Die Steels! 


( MMe C2 LOH PHU VO00QAY 
r Ee EE Ee GF FF a 


‘ LATROBE ELECTRIC STEEL CO., LATROBE, Pa. 


Yes! Please send me the booklet. 


LATROBE ELECTRIC 
STEEL COMPANY 


ATRORE. PR 


“Selection and Use of Latrobe's 
“DESEGATIZED” Hi Carbon—High 
Chromium Die Steels”. 


NAME 


COMPANY 


i POSITION 


STREET 
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P Der “ 


PUNCH you need.. 
when you need itt 


PORTER PRECISION PRODUCTS 














IMMEDIATE DELIVERY 
on all 
STANDARDS 
e 
SPECIALS TO ORDER 











Durable 3-P Punches consistently 
give you dependable . . . cost-saving 
performance. 


“Still The Best Performer” 






. eee a ee 
PER REPO, widiss . re oi . . 


SAVE TIME— SAVE MONEY WITH FAMOUS 3-P PUNCHES 


PORTER PRECISION PRODUCTS 


noms JAckson 9669 sum Cincinnati 31, Ohio 
FOR PROMPT SERVICE CALL 





*MILWAUKEE, WISC. Division 4-3028 *TULSA, OKLA. 3-6213 
*WICHITA, KANSAS 4-2379 CHICAGO, ILL. FRanklin 7100 
*LOS ANGELES, CAL. TRinity 1539 NASHVILLE, TENN. 2-7208 
*DETROIT, MICH. TRinity 1-3080 DALLAS, TEXAS PR 1521 
*CINCINNATI, OHIO KIrby 5432 KANSAS CITY, MO. DELmar 9600 
*INDIANAPOLIS. IND. Riley 6319 ATLANTA, GEORGIA DE 4477 
*CLEVELAND, OHIO GLenville 1-3083 *PHILADELPHIA, PA. MAyfair 4-7873 

(Day or Night) ST. PAUL, MINN. CEdar 1600 


*Indicates complete stock 


NOW! Standard Die Bushings 
at Catalog Prices. Immediate Delivery. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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MICROBORE 


eee '7 DE VIIEG cee 


ab) 4 
PRECISION 
BORING 


The NEW 
Microbore MB-121 
adjustable boring head 


This Boring Head is adjusted rapidly and accurately by means of proven 
micrometer Vernier arrangement. The tool slide can be adjusted in 
accurate increments from zero to Y" off center. With a standard set of 
boring tools, bores ranging from Y%” to 1” diameter can be machined. 
The boring head can be furnished with straight, taper, or flanged type 
shanks to suit any make of boring machine. 


Send For Illustrated Catalog Manufacturers Representatives: A few desirable territories are open 


to quolified representatives. If interested please write for details. 


DEVLIEG MICROBORE COMPANY 


480 Fair Avenue + Ferndale 20, Michigan, U.S.A. 


SEE ADVERTISERS INDEX. PAGE 153, FOR KEY NUMBERS 
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KOLB RADIAL DRILLS rox 
| -GHT: ‘MEDIUM. HEAVY DUTY 


ke te lI ot eS eS dette lint Diced msc Si 


FOR ACCURATE PRODUCTION 

e Heavy bases, columns and arms 
—Rigidly constructed 

e Column diameters from 7/2” to 
35” 

e Flanged motor mounted on top 
of spindle head 

e Hardened and ground gears 

® Hardened and ground spline 
shafts rotating on ball bearings 


e Selector device for pre-setting 
speeds and feeds 

© Rigid locking of column and 
spindle head by electro- 
hydraulic clamping system 
(automatically or by hand) 

e Push button controls 

e Automatic depth release 
FOR YOUR PRODUCTION 

e Maximum drilling capacities in 
cast iron—1%" to 8” diameter 


@ Maximum drill radii—27” to 
180” 


© Spindle speeds—12, 24 or 36— 








from 30 to 3000 R.P.M. 
Model NKR-53 Kolb Radial Drill has 12 speeds from 30 © Feeds—6, 9, 12 or 18—from 
to 1500 R.P.M. and 12 feeds from .003” to .118” per rev. .0012” to .1181” per rev. 


THERE IS A KOLB RADIAL FOR YOUR DRILLING JOB 
LET COSA QUOTE ON YOUR SPECIFIC NEEDS 








cos A CORPORATION ‘or: source for ait Precision Machine wea 


405 Lexington Ave.,New York 17 from Small Bench Lathes to Large Boring 


IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James FS Highwey, Detroit 35, Mich. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Gtondandy symbols pov puecisioe 


A “mike” and an Allen Key keep steady company wherever 

precision measurements and precision adjustments go hand in hand 
... and where positive locking and vibration-free performance 

are important to maintaining precision. 


Look for the First Name in precision screws at the Industrial 
Distributor who stands first in his field in 

your locality. He has the stock, the experience, and a 

wealth of specific information on applications for 

precision fastenings that you will 
find invaluable. 


MANUFACTURING COMPANY 
Hertford 2, 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 









For 
Sheet, Plate 


or Powder... 


a BLISS 







Press 


for Every 


Operation 











ce ee 


PRR eg HO 




















Certain fundamental advantages of hydraulic presses make them 
ideal for many defense and civilian production jobs. That’s why 
Bliss has developed one of the most complete hydraulic press lines 
available. Whether you're working with sheet, plate or powder... 
whether your needs involve single, double or triple actions, housing 
or open-rod frames, moving-up or moving-down types, Bliss has 
a hydraulic press for every operation 

E. W. BLISS COMPANY, CANTON, OHIO 

E. W. Bliss (England) Ltd., Derby, England 
E W Bliss Company (Paris), St. Quen sur Seine, France 
Presses, Rolling Mills, Special Machinery 


For the right press 
for a given job... 


or Mechanical... 


price 





4] 5 
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Neres another Instance where DPS. 
MOTORIZED HOPPER UNITS 
Zhe 


A HIGHLY PROFITABLE /NWVESTMENT/ 

























Pictured is a special D.P.S. machine 
designed to insert and crimp into 
place the terminal contacts on the 
ends of spark plug wires used in 
the automobile industry. By using 
a motorized Hopper Unit, it entirely 
eliminated the fatiguing manual 
work of placing the terminal on the 
wire by hand, and inserting it into’ 
a small press to provide the crimp- 
ing operation. Through the auto- 
matic selecting and feeding of the 
brass terminal clips, the machine's 
output is governed only by the 
operator's dexterity in inserting the 
wire in the nest and pushing an 
electric foot switch. The machine SEND FOR 

eliminated what was formerly a : ; CATALOG 

bottleneck in this phase of the a” | DESCRIBING 
automobile industry. D.P.S 


HOPPER UNITS 


p POWER 
Bas 
NUT DRIVERS 
SPECIAL 


ASSEMBLY 
MACHINES 


DETROIT POWER SCREWDRIVER CO. 


2827 W. FORT ST. DETROIT 16, MICHIGAN 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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ULTRA 
PRECISION... oF susiincs'nciuoe 


Headless Press Fit * Slip Renewable 
Fixed R ble * Head P Fit 
an d 4a t le ast stan Saniions tines > cae Jigs 


Lockscrews * Clamps 


10% longer wear! 


a-B-c In the manufacture of A*B+C Bushings, 
DRILL s1G | We use only electric furnace steel alloy 
BUSHINGS | Containing chromium and/or tungsten. 
This has been our policy since the incep- 
tion of the business, so there is no backlog of inferior 
stock or blanks to be used up + Heat Treatment, includ- 
ing quenching, is done under neutral atmosphere condi- 
tions controlled by electronic and completely automatic 
time clock supervision * Recording Instruments show 
entire heat treatment cycle, including both hardening and 
tempering temperatures - Latest methods of inspection, 
including air gauging, coupled with the most modern types 
of honing and grinding equipment, insure dimensional 
accuracy «° Thus top quality steel, correct for its pur- 
pose, the last word in processing equipment and fine care 
exercised at each step of processing, team up to make 
A+B->C Bushings 


UNEXCELLED FOR ACCURACY, 
CONCENTRICITY AND LONG SERVICE 


Write for catalog, price list and other 
information needed by the too! engineer 


ap 
ACCURATE BUSHING COMPANY 1! 




















SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 





SO MANY ARE AMAZED 


when they see for themselves 


WHAT BARTH CAN DO! 











WE'LL TAKE YOU THROUGH so you can 
see for yourself what Barth has to offer you 
in what we sincerely believe to be the most 
completely equipped and staffed plant for 
designing, engineering and producing top- 
flight tools, dies, jigs, fixtures, gauges and 
special machinery available to industry. 

It would be a great pleasure to have 
you visit us. 


STAMPING & MACHINE WORKS, 


12650 Brookpark Road, Cleveland 29, ! 





BRS OF nis. 





use >} ARBORS and ADAPTERS 


| ene — | Ree cnc ae om ID ere Coe MRR RARER: Kx, AAO weer 


eee ae ee: oA A TS A OT TT lee oF 


Make heavy or light cuts,fast and accurate,with S-] rugged 
precision built Arbors. Arbor and pilot diameters held 
to plus .0000", minus .0005". Arbors filled with spacers 
and sleeves which have faces ground parallel within 
.0002”— makes cutters run true and take an even 
distribution of cutting load. 


Low-cost milling machine operations are assured 
when using S-J Arbors. Built from forgings, they 
are tough and withstand the punishment required 
of today’s production. 


j TIME-SAVING 
HIGH PRECISION / S-J ADJUSTABLE 


S-J SOLID SPACING COLLARS —_— SPACING COLLARS 


Help assure trueunning cutters. Carefully heat | Save valuable time in making accurate 
treated and faces ground parallel within .0002” adjustments between cutters on gang 


or straddle milling, and on multiple 
slotting set-ups. 


Write for New Bulletin No. 2-50 
showjng complete line of 


S-J] Arbors, Collars and Adapters. 
LARGE SELECTION S-J ADAPTERS 


Style ““C’, Shell End Mill Arbor, shown here, is TI 
only one of the various S-J Adapters that feu t 
enables you to convert spindles for driving a Ano company dt JONES 
variety of tools, such as: end mills, facing mills, 3 


keyway cutters. p13 $. ROCK 
YOU GET LOW COST, FAST, ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL TOOLS 


RSTGRMM 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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For assembling THIN-SECTION MATERIALS 
UNBRAKO FLAT HEAD SOCKET CAP SCREWS 


Precision made to Class 3 fit, 
these UNBRAKO screws have 
maximum head contact, flush 
surface assembly, non-slip 
internal wrenching, high shear 
and tensile strength. 

Write for descriptive literature. 


UNBRAKO socxer screw onvsio 


CAP SCREWS © SET SCREWS ¢ SHOULDER SCREWS ¢ DOWEL PINS ¢ PRESSURE PLUGS 


STANDARD PRESSED STEEL Co., 
Jenkintown 36, Pennsylvania. 

Standard sizes, #4 to 34” in- 
clusive, are available from your 
UNBRAKO distributor’s stocks. 
Ask him about deliveries, you'll 
like what you hear. 





JENKINTOWN PENNSYLVANIA 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 




















UGS 


SPINDLES 


.-a GORTON 


Defense Production 
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2 Vuphcators in 7 


with 
TWIN 


Tracer-Control 
Development 


Now engineers can plan 
ahead for stepped-up 
production with the 
duplicator they specify today! 


A Tip 
to Increase 


You'll find Gorton Twin-Spindle Duplicators ideal for 
long production runs of profiling or die and mold 
cutting operations—both roughing and finishing, in 
two or three dimensions. 

If your present production schedule doesn’t warrant 
twin-spindle operations, install a conventional Gorton 
Duplicator now. Whenever you feel the need, you 


can easily change to the twin-spindle head and ram 
assembly—cost of conversion only 22% of complete 
single-spindle machine. This doubles ‘the ability of 
your duplicator to turn out work. 

Whether you need a conventional or twin-spindle 
duplicator, Gorton’s general catalog contains important 
information for you. Write for it. » 


Please send at once complete information about the 
Gorton line contained in Bulletin 1655-1204. 


GEORGE 


Two sets of 
multiple blades 
duplicated simul- 
taneously from 
single master blade 
eon Gorton 9-J. 


JOB FACTS 


Gorton Super-Speed 9-J 
Duplicator with twin-spin- 
die head assembly and ro- 
tary tables, equipped with 
two high-speed, 4-fiute 
spiral cutters turning at 
980 rpm for both roughing 
and finishing, profiled from 
the solid 20 impeller blades 
9/16" high by 2” long. 
Cutting time: 412 hours. 
BONUS: One extra identical 
work piece finished com- 
pletely from one simple 
master of one blade. 





GOoRTON Oe 








MACHINE CO. ¢ : J 


1204 Racine St., Racine, Wis. U.S.A. WO City, State .... 
















SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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STANDARDIZE 











STANDARD FIXTURE 
PARTS and FITTINGS 


* * * 


The cut shows a few of the 350 parts and 
fittings which are used by leading manu- 
facturers to save time and money formerly 
spent in designing and machining. 


WESPO parts are precision manufactured 
of quality steel—heat treated and rust 
proofed. They are made for heavy duty and 
long usage and have proved their value in 
many industries. 


OVER 350 PARTS AVAILABLE 
This wide variety of types and sizes makes 
it easy to use WESPO parts for almost any 
of your fixture needs. TEMPLATE DRAW- 
INGS OF ALL PARTS ON REQUEST. 
Write for catalog. 


WEST POINT MFG. CO. 


26935 West 7 Mile Road 
Detroit 19, Michigan 


Ly} cb 


T-SLOT NUTS 
































| REST BUTTONS 





ADJUSTING 
HEAD SCREWS HAND TEMPLATE DRAWINGS 


KNOBS OF ALL PARTS FREE 











PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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To get maximum tube life per 
dollar... Ask the experts! 








Pictured above is a direct-reading spectrometer, used in the 
Timken Company's Spectrographic Laboratory. It chemically 
analyzes a molten heat of Timken steel in just 40 seconds; 
makes possible precise control of the steel’s properties. 


HERE’S only one high tem- 

perature tube steel that can 
give you maximum tube life per 
dollar —the best life/cost ratio 
—under a particular set of heat, 
pressure, corrosion and oxidation 
conditions. 


To make sure you get the right 
steel, go to the metallurgists of 
The Timken Roller Bearing 
Company. They’re recognized 
authorities on high temperature 
steels. With 20 years experience 
in research and with 23 different 
analyses at their disposal, they’ll 
help you select the one best steel 
for your operating conditions. 
And you’re assured of uniform, 
high quality steel in every tube be- 
cause of the Timken Company’s 
rigid quality control from melt 
shop through final tube inspection. 


Let our ““RSQ’’— Research, 
Supply, Quality—solve your tube 
problems. Ask the experts! The 
Timken Roller Bearing Company, 
Steel and Tube Div., Canton 6, O. 
Cable address: ‘“TIMROSCO”. 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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Widely Acclaimed 


I} ate ' 


Plug Gage with 

altelal Visibility Sizes and Models 
for all 
COLOR FLASH ff f- 


applications 











Han dl es Shockproof Mechanism 


standard on most models 
Definite check 


self-piloting 


long wearing 










As much as 70% to 
80% lighter than Preferred 
cylindrical plug gages when once used 
of equivalent size 7 sizes 
cover range 
%” to 12%” 


PATENTED 






Let us advise 
and help you 
on the fine 










Quickly, easily, 
















points of Regular and Midget fi# | economically < 
gaging and Modsle cual the convert AGD aN 
inspection ciltoiaialen’ Adjustable Limit Ry S ye ‘} 
applied to | supeR SNAP GAGE Snap Gages at 1 
—— with to Dial Type Neon to” 


“spherical” pins Write for Condensed Catalog B 


STANDARD GAGE CO. Inc. Poughkeepsie, N.Y. 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 











TYPE G MILLER — a precision-built all-geared milling 
machine. Ideal for both tool room and production milling. 


KEMPSMITH-DEFIANCE 
Horizontal Boring, Milling 
and Drilling Machine. Meets 
the demand for high speed 
Precision work. 


Kempsm 
experienc 


d Power 
Operations 


lil-known 
LH Miller 
achines. 
essories. 


TYPE LH MILLER — Modern, rugged, 
economical. Bridges the gap between 
low range hand millers and big, ex- 
pensive machines. 


KEMPSMITH 


© Prctston Bull. Uachine Joobs Since 1S8S * 


A 6011-1PB-C 
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They're 


TUNGSTEN 
CARBIDE 





They're PRECISION GROUND-FROM-THE-SOLID 


BURS, REAMERS, END MILLS 


uly pened \ BORING BITS & TOOLS 


AND OTHERS BY ATRAX 


Write for our 


THE v= 
complete catalog £ t e 

/ aor LN : 

COMPANY | 


NEWINGTON IN CONNECTICUT 






PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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ALITY and 
RVICE... 


ith over 30 years experience in fine 
lhout the industry 

nt and manufacture of the most 
est quality Fixture Clamps and 
cision made of heat treated 

id in a wide range 
post rigid and exacting 
OPRTON—Complete 




































of sizes and 
requirements. SI 
Clamp Assemblies 

The Clomp Asse 
heat treated bottom inserf; 
nuts, hand knob, spring, clamp 
spherical collar nut or spherical ball hand 
ordering, specify which is required. Clamp strap a 
spherical seat which fits either of the nuts. Collar 
nuts, spherical ball handle, strap, tee bolt and 
bottom insert are treated for maximum strength. 
Finished in mid-nite black. 


Removable Clamp Assembly 

Clamping is done by the alloy tee bolt placed 
through the insert which is pressed into the bottom 
of the pilot plate. Hand Knob provides a convenient 
adjustable handle for removing clamp by twisting 
@ quarter turn to the left. A spherical collar nut or 
spherical steel ball handle is used to tighten clamp 
strap. Adjustable nuts and spring prevents strap 
from dropping down during removal. 

Any MORTON product can be adapted to what- 
ever changes you might specify 


@ LARGEST ASSORTMENT OF CLAMPS IN THE INDUSTRY... 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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1 Flexible Sealing... 
T=-J AIR CYLINDER 


Designed with revolutionary application of 


Super- 


It's sealed with pressure—a revolutionary 
T-J application of flexible sealing that 
insures positive cushion action com- 
bined with automatic valving action for 
fast return stroke. . . eliminates binding 
and sticking ... operates with low fric- 
tion, minimum wear, and added power 
due to higher efficiency. 

More PLUS features! New type pack- 
ing nut incorporates a piloted diameter, 
assuring perfect alignment. Improved 
rod packing increases sealing efficiency. 
Piston rod and internal cylinder tube 
surfaces are hard chrome plated— 
a standard practice with T-J for 
over 15 years. 


Write for bulletin 252... 
The Tomkins - Johnson 
Co., Jackson, Mich. 


1. Metallic rod scraper to pro- 

tect rod bearing and packing 

from dirt and grit. 

Wrench flats. 

Self-adjusting chevron type 

packing. 

Permanent type adaptor ring. 

Hi-tensile tie rods. 

Heavy duty, hard chrome plated rod. 

Generous fillet reduces stress 

concentration. 

“O” ring static seal. 

T-J new flexible cushion seal insures 

positive cushion with automatic valve 

action for fast return stroke. 

(Patent applied for) 

10. Fine cushion adjustment. 

11. Heavy wall precision honed hard 
chrome plate. 

12. Controlled packing compression 
with metal to metal contact. 


oe NOVe oy 


36 YEARS’ EXPERIENCE (FJ) \ al 
TOMKINS-JOHNSON 


RIVITORS AIR AND # 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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J&L Tangent Chaser Die Heads are rugged, depend- 
able, time-tested tools. They are production engineered 
to produce better threads at speeds limited only by the 
material being threaded. Capacities are from #4 to 2”. 


2 ESBS 3 There is a J&L beg oe Chaser Die Head engineered 
REVOLVING ” > for your requirement. Stationary types are available for 
TYPE r% turret lathes or any machine where the tool does not 
, turn. Revolving types are for automatic screw machines, 
drill presses, threading machines, or any machine where 

the tool is held in a live spindle. 


Among the many features contributing to their ability 
to perform your threading job faster and better are these: 


They are hardened and ground throughout. The chaser 
holding blocks are precision la for perfect fit into 
the dovetail slots in the body. e aser cutting edges are 
held to a minimum distance from the die body. 


Chasers are guaranteed to produce threads to Class #3 
fit or better. 


3 Exact helix angle is ground into the chasers after har- 
dening. The result is a freer cutting tool—operating with 
a minimum of friction, heat and wear. 


4 With a single set of chaser holders any standard thread 
within the rated capacity of the holders can be cut, regard- 
less of helix angle. This eliminates the expense and trouble 
of constantly changing holders for different helix angles. 
Chasers are changed and set quickly and easily, giving you 
more production hours each day. 


Write to Dept. 710 for catalog. 


LAMSON ~~: 


MACHINE COMPANY 
Springfield, Vermont, U.S.A. 


Machine Tool Craftsmen Since 1835 
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Power Spring Collets 
(regular type) 


Power Spring Collets 
(taper nose type) 


Master Feed Fingers and Pads 











For maximum production effi- 
Master Feed Fingers ciency, specify Hardinge pre- 
with Adjustable Tension cision products for your Brown 
& Sharpe Automatics and 
Wire Feed Screw Machines. 

Reduce tooling costs and step 
up production with these and 
other Hardinge precision prod- 
ucts engineered, customer- 
shop tested, and approved for 
Brown & Sharpe machines. 
Write for Catalog 36 — con- 
tains complete descriptions, 


PRECISION PRODUCTS 
£2 BROWN & SHARPE machines 


specifications, and ordering 
information. 
Deliveries from stock 






Stop Collet with 
Adjustable Solid Stop 









Stop Collet with 
Adjustable Spring Ejector Stop 


HARDINGE BROTHERS, INC., eEtmira, nN. y¥. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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INDIANAPOLIS 





your die 


ua ower y KANSAS cry, MO. - 
Spgs : LOS ANGEL 
. Get from him full MILWAUKEE 


MINNEAPOUS.  . 
MONTREAL, CAN, 
NASHVILLE 
NEWARK . 
PHILADELPHIA. 
PITTSBURGH . . 
ROCK ISLAND, ILL. . 
ST. LOUIS. 





abs the accuracy of “Detroit” 
lel surfaces, the trueness of pins, 
ine finish, the thorough inspection 
the factory. You'll see that “Detroit” 
8s nothing undone to assure easier 
ting and longer production runs. TULSA 


‘ WICHITA... 
all your “Detroit” man. WINDSOR, CAN, | 


















MA 4510 
. 3-8193 
. 5-8682 
. 2-1575 





DETROIT DIE SET CORPORATION 
2895 W. GRAND BLVD. + DETROIT 2, MICH. 





SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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More production per grinding wheel 
dollar. That’s why George is the 
boss’s brainy boy. How did he get 
that way? Simply by changing over to a grinding wheel slightly 
different in grain and grade...a Simonds wheel, naturally. 
This could be a right, bright production boosting idea for 
you too. You’ll find everything you need in our complete 





line . . . grinding wheels, mounted wheels and points, segments, 
abrasive grains. Let’s send you our free Data Book and the 
name of your nearby Simonds Abrasive Company distributor. 


SIMONDS 


ABRASIVE CO. 


Grinding Wheels 






SIMONDS ABRASIVE CO., PHILADELPHIA 37, PA. BRANCH WAREHOUSES: CHICAGO, DETROIT, BOSTON 
DISTRIBUTORS IN PRINCIPAL CITIES 


oy of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- 
. Y., Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. 


PLEASE USF INFORM-A-GRAM FOR PRODUCT INFORMATION 
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INGERSOLL 





® Die blocks mow are being milled 
by this 24” Ingersoll Shear Clear face 
mill with carbide-tipped blades at a 
feed rate 10 times the feed rate attained 
with high speed Steel cutters. 


® High speed st@el cutters machine 
22,500 square inches of this hard, 
tough material in 1$0 hours, during 
which they havé to be reground six 
times. With carbide, the same work 
is done in 15 hours without regrinding 
the cutters. ‘ 


DIE BLOCK 300 to 
| 375 BRINELL 


® Many of our customers are using carbide-tipped Shear 
Clears to machine the hard steels encountered in maou- 
facturing tanks and guns, turbines and diesel engine casings. 
In working with them on these difficult jobs we have gained 


valuable experience. We would appreciate an opportunity 
to put this experience to work for you. 














SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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A BREHM DIE 
NEVER BECOMES OBSOLETE! 


.200 Steel 


.020 Brass 


, 





.022 Steel 


Reduces Original Cost... Cuts Operating Costs! 


When model or part changes interrupt 
production, only the cutting adapters of a 
Brehm Die need to be replaced to continue 
full production. Don’t overlook the fact 
that a single Brehm Die, using various cut- 
ting adapters, greatly reduces the original 
investment, to say nothing of reducing cur- 
rent operating costs. 

The Brehm “Shimmy” Die has angular 
cams which cause the shearing edges to cut 
four ways in a single press stroke. Higher 
production and lower costs are possible be- 
cause “pinch” and slow, costly “horn” 
trimming operations are eliminated. Mate- 
rials, thicknesses, shapes and sizes can vary. 
Such as gold, silver, plastic, rubber, alumi- 
num, copper, brass, zinc, stainless or mild 
steel. A refrigerator door, the case of a 


lady’s watch, an artillery case, a business 
machine, aircraft or automotive part. 

Perfect edges, clean, without burrs or 
distortion at the trimmed edge. Contours 
can be straight or curved, with single or 
multiple notches and projections. 

For a free Brehm Die Catalog, write to- 
day. If you wish, and without obligation, 
send us your blueprint or the part for com- 
plete information or quotation. 


Brehm ac: 


TRIMMING Gialbsboae 


REG. 


DIES DIE 








BREGM BIE BIV., BEPT. E, SPRIARGEIELSB, 


a 
< THE STEEL PRODUCTS ENGINEERING CO. 
WS 


7 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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The ultra modern Lucas plant is being used to full ca- 
pacity with work in process and rough castings waiting 
to be machined. 


Still no sacrifice of Lucas standards. Ultra modern produc- 
tion methods, but still the skilled hand craftsmanship for 
which there's no satisfactory substitute. 


Lucas machines at work making components for more 
Lucas machines, in our plant and in the shops of many 
outside suppliers. 


More shipments than ever, but, of course, defense priorities 
dictate who gets what. Perhaps this is the machine we 
originally scheduled for you. 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 











American industry with the 
Diamond 


with Truco 











WORMS 
WORM GEARS 
SPIRAL GEARS 


BEVEL GEARS 


SPUR GEARS Bay 
SE | LL 
rh he os | | 


CROWN GEARS 


NO. 1 PRECISION GEAR HOBBER 


With built-in accuracy, and stamina beyond average 
requirements, the unique feature of independent 
selection of speed, feed, and indexing makes pos- 
sible the delivery of a selected accuracy at higher 
speed, or a selected speed with greater accuracy 
than can be achieved by other machines. We are 
proving this daily. Complete information is offered 
in our free Bulletin No. H-491. Write for it now! 


TOOL COMPANY 


832 SO. NINTH STREET © HAMILTON ®© OHIO e Ue Se@ A 
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mf HE automobile industry created and grew with “planned 
production efficiency”. From a large automobile manufac- 
turer, a leader in production efficiency, comes the story showing 
the reason for an industry-wide switch to ERICKSON precision 
holding tools. 


. Since installing ERICKSON collet chucks on all machines 
last year, we have reduced a breakage of 20 drills per day 
(as high as 40 when forgings were herd) to less than 3 or 4 
broken drills a day. The full grip of ERICKSON collet chucks 
stops drill chatter and whip. Also, they permit the use of 
longer drills and drill stubbing giving greatly added drill 
life. The above figures are based .on an average of 1200 
crankshafts a day. 


ONLY ERICKSON PRECISION CHUCKS... 


1. Deliver guaranteed accur- 4. Grip on drill flutes; per- 
acy of .0005” T.I.R. mit stubbing and use of 
broken drills. 


Permit use of greater 





2. Grip along entire length 
of collet. feeds and speeds. 

3. Replace 7 standard single- Prolong tool life. 
purpose collets. Reduce set up time. 


Write for Catalog ‘'J'"’ today 


SEE ADVERTISERS INDEX. PAGE 153, FOR KEY NUMBERS 
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4 





Accurate 
Sensitive 
Versatile 


A compact, rugged miller that gives the tool room what it demands—extreme ac- 
curacy and utmost flexibility. The NICHOLS TOOL ROOM MILLER is arranged for sensitive 
hand screw feed. It has generous table surface of 84%” x 30”, with 19” longitudinal 
travel. Precision feed screws are fitted with oversize, easy-reading micrometer dials. 
Large hand wheels provide the element of “feel” so important in precision 
milling. Rise-and-fall spindle enables easy handling of many difficult opera- 
tions—increases usefulness—simplifies set-ups. Readily available are dividing 
head, vertical attachments, vises, and a full line of milling accessories. 
Priced surprisingly low. Literature on request. 


MANUFACTURED BY W. H. NICHOLS COMPANY, WALTHAM, MASSACHUSETTS 


NATIONAL DISTRIBUTORS 





NICHOLS-MORRIS CORPORATION 


76-X Mamaroneck Avenue, White Plains, New York 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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AT ADVANCE STAMPING COMPANY -— 
Output per press jumps 342% 
with Carboloy dies 


On typical drawing job, Carboloy dies 
average 100,000 pieces in 52 hours ... other 
dies require 70 hours to do the work. 





HERE ARE 2 typical 18% nickel silver stampings 
made at the Advance Stamping Company plant. 
The larger (top row), an electrical control part, is 
made from .025” strip. The smaller (bottom row) 
is drawn from .007" strip. On parts such as these, 
Carboloy dies may draw up to 500,000 parts without 
being repolished. 





THIS IS a set of dies for deep drawing. Die set at the 
right is a blanking die; the others are draw dies and 
a pinch-trim die. Carboloy die nibs, purchased with 
ground O.D., are press-fitted into hardened tool steel 
for the dies. Except for boring tools, wheels and 
lapping compound, no special equipment is required 
to finish the inside diameters to size. 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


CARBOLOY CEMENTED CARBIDE 


The practice at Advance Stamping Company is to 
specify Carboloy dies for all deep drawing jobs of 
100,000 pieces or more. It really pays off! 

On this specific drawing job, the extreme wear 
resistance of Carboloy Cemented Carbide dies saves 
18 hours of maintenance time per 100,000 pieces. 
This, of course, has the effect of boosting output per 
press 3414 percent . . . greatly increasing plant efficiency 
and capacity. 

Here are plant-wide results reported by Advance 
Stamping Company: 

FEWER SHUTDOWNS: Carboloy dies give them a 
minimum of 5 to 6 times as many completed parts 
between resharpenings as tool steel dies will. 
INCREASED EARNINGS: By standardizing on 
Carboloy dies they have been able to raise plant 
efficiency—and increase plant earnings. 

DIE SAVINGS: Often the life of Carboloy dies is so 
long that dies are still in good condition after 
part becomes obsolete. (So they resize the dies 
and put them back to work on some other job.) 

Other benefits reported by Advance Stamping 
include better product finishes and fewer rejects. 
Benefits that you, too, can get with very little effort. 

Why not get the full story on long-wearing Carboloy 
dies? Call your local Carboloy representative, or write 
us direct for our free die engineering manual. 

“Carboloy” is the trade-mark for the products of Carboloy Department of General Electric Co. 





CARBOLOY 

DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11111 E. 8 MILE STREET, DETROIT 32, MICHIGAN 
Gentlemen: 


Send me, free, your heiptul Die Engineering Monval D-124. | want the 
full stery on Carboloy carbide dies. 

















Nome Position 
Company 

Address. 

City Zone State 
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NEW! 
60-TON 


POWER 
PRESS.. 


featuring... 


e Press-Rite Airflex Clutch and 
Brake System 















e One-Piece Heavy Duty Frame 
With Built-In Tie Rods 


e Triple Ramway Lubrication 


e Non-Repeat Single Stroke Mech- 
anism 


e Roller Bearing Flywheel 


N OW. e e a 60-ton power press with all the famous Press-Rite features! Available 
in either flywheel or back-geared models, the Press-Rite No. 60 is designed with extra 
frame rigidity to eliminate deflection on heavy drawing and blanking operations. The 
large die space simplifies handling of bulky dies . . . cuts set-up time. The Press-Rite 
Airflex Clutch and Brake System delivers full stroke power through every operating 
cycle . . . provides positive, instantaneous braking action. High production ... low 
maintenance ... long dependable operation—these advantages make the Press-Rite No. 60 
a profitable addition to your production line. 


Write For Complete Information .. . TODAY! 


Sales Service Machine Tool Co. 








2363 UNIVERSITY AVENUE 
ST. PAUL 4, MINNESOTA 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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HEXAGON KEY REMOVES CAPS TO FREE PUNCH 
HOLDER ... DIES PART QUICKLY and EASILY 


It is no longer necessary to spend excessive time in assembling 
and disassembling large die sets! Superior’s NEW Removable 
Cap Guide Pins eliminate punch holder binding on guide 
posts when parting dies. The cap is removed from the pin 
merely by loosening a socket head screw which holds the 
cap in place. This frees the punch holder at the most criti- 
cal point of the pin where it is apt to cock or bind. Instead 
of needing 2 or 3 die makers to remove the punch holder 
from a set, one man can easily do this work alone in a 
few minutes. As a result overall die costs are substan- 
tially reduced. Complete information is available on 
request. Save by using these advance type guide pins in 
your die sets. Write, phone or wire your needs now! 


sE9 FEATURES SAVE COSTLY 


Cut away view of 
NEW Superior Re- 
movable Guide Pin 
shows its practical 
construction. 


THE 
MAN 


T Removable caps prevent punch § 


HOURS IN DIE MAKING 





Punch holder assembled easier 














holder ‘from locking. 


and more accurately. 











? Socket screws serve as jacks — ‘ . ais 
* caps detach quick and easy. 7 Guide pins are precisioned ma- 
‘ 7 Bo he * chined and finished for long 
3, Self contained oil reservoir in wear. 
* each guide pin cap — oils 
bushings. 8. Taper seat for cap insures posi- 
4. Designed for use on all die sets. tive alignment, 
5 One man can remove large 9 Damage to costly dies in assem- 
* punch holder in approximately * bly and disassembly is elimin- 







3 minutes. ated. 


* Kalamazoo, Mich. — Phone 7988 
© Indianapolis, Ind. — BRoadway 5668 
¢ Chicago, Ill. — CEntral 6-3869 
* Dallas, Tex. — Riverside 5138 
¢ Syracuse, N.Y. — 2013 James St. 
© Rockford, Ill. — Phone 33931 °* S#. Louis, Mo. — Lucas 1223 
¢ Milwaukee — Mitchell 5-6027  * Dayton, Ohio — Hemlock 6209 





Replacing Die Set 


STEEL PRODUCTS CORP. 
19th ST., MILWAUKEE, WIS. 


2754 S. 





SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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® "Y) Put a P-K Ground Thread Socket Set Screw among 
good judgment for any comparable set screws. See how its super-smooth, 
E Q KALON® gleaming surface shines out like the brightest star 
PAR « g against a midnight sky. 
whow good. design, calls for Used in your product, it’s a star salesman. Any 
buyer associates topmost quality with Parker-Kalon 
SOCKET SCREWS ground threads. 
It’s a-star in your production picture, too. Workers 
like its clean, burr-free contour, its sure, easy keying, 
Your INDUSTRIAL SUPPLY DISTRIBUTOR— its uniform, dependable Class 3 Tolerance. 
: ee nee ra Ask for samples. See why P-K Ground Thread 
Socket Set Screws will put your product out in front, 


Engineer. Their combined efforts are 
solving many difficult problems of planning assemblywise and sales-wise. Parker-Kalon 





and procurement. Let them help you. Corporation, 200 Varick Street, New York 14. 


SIZE-MARKED CAP SCREWS © GROUND THREAD SET SCREWS + FLAT HEAD CAP SCREWS © STRIPPER BOLTS © PIPE PLUGS © HEX KEYS 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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SOUTH BEND 13° LATHES 


for Accurate, Low-Cost Machining 


South Bend 13” Lathes are popular wherever there are 
a variety of precision parts to be machined. These quality- 
built lathes are fast and simple to operate. Set-ups and 
job change-overs are quickly and easily made. Maximum 
production at highest accuracy and lowest cost will re- 
duce expenses in your shop. Write for complete infor- 
mation on South Bend Lathes and other machine tools. 





SWINGS: 13-1/8” over bed and saddle wings; 
8-3/4” over saddle with chip guard removed. 

BED LGNGHIS .........-- 4, 5, 6 and 7 feet 
DISTANCE BETWEEN CENTERS ... 16 to 52 in. 
MAXIMUM COLLET CAPACITY .. . 1” (Collets 
interchangeable with South Bend 10”— 1” collet, 
14-1/2”, 16”, and 16-24” South Bend Lathes.) 

SPUOE BORE ogc cece nce 1-3/8 inches 
SPINDLE SPEEDS: Eight... . 40 to 940r.p.m. 
POWER LONGITUDINAL FEEDS: 48 R.H. or 





=x 6° QUICK CHANGE 
GEAR LATHE 


L. H., .0015” to .0841” 

POWER CROSS FEEDS: 48..... 0006 to .0312” 
THREAD CUTTING: 48 R.H. or L.H. pitches... 
4 to 224 per inch 

CROSS SLIDE TRAVEL ....... 8-1/8 inches 
TAIL STOCK SET OVER .. . 15/16” 


SOUTH BEND LATHE 
South Bend 22, indiana 
Building Better Tools Since 1906 





SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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COMPUTE stock PLASTICS MOLDS 
weights QUICKL} by Gordon B. Thayer 
with Geo. H. Thompson’s 










Tells how to 
ESTIMATE 


8 
DESIGN 





22 chapters (272 pages) of 
Weights of sheet or bar stock or drill plastics tooling and produc- 





rod easily determined by one compu- | tion “know-how”. 
tetion. “Faster Than a Slide Rule.” More than 200 illustrations, tables and charts. NOW 
$2.50 per copy. | ONLY $3.49 per copy 
ACCURACYand the GEOMETR\ PRACTICAL 


of PRECISION 


BY E. WILLARD PENNINGTON QUALITY CONTROL 


|A_ historical and detailed, step-by-step |A collection of timely, instructive “how-to- 
| presentation of the methods of generating, \do-it’’ articles, on the increasingly important | 
by scraping, master surface plates, straight | subject of Quality Control. 


ledges and 30, 45, 60 and 90° angles. 
35¢ per copy. $1.00 per copy. | 


ae Ps * * — -* 
HUEBNER PUBLICATIONS, Inc., 1973 Lee Road, Cleveland 18, Ohio APR-52 
Gentlemen: Please send me at once: [] Accuracy and the Geometry of Precision $ .35 each 
(0 Plastics Molds - - - - $3.49 each (C0 Materials Weight Tables - - 2.50 each 
(CO Practical Quality Control - - 1.00 each (0 Purchase order enclosed 
(0 Remittance enclosed, ship postpaid (0 Send C.O.D. 1 will pay C.0.D. charges 


eee RI nc teria ee els 
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(ty BARREL FINISHING NEWS 





TESTS PROVE “SUPER HONITE” 
GIVES TOP CUTTING SPEED 


ST. PAUL, MINN.—Industrial research groups across the country recently 
completed a series of comparative tests on the cutting speeds and lasting 
qualities of all barrel finishing chips now on the market. 


Results of these tests have just been announced by Minnesota Mining 
& Manufacturing Company—a leading abrasives manufacturer. 


Punishing tests proved no other 
chip on the market cuts faster 
than ‘“‘Super Honite.’’ 


This improved stone is formed by 
fusing grains of the world’s tough- 
est abrasive mineral—aluminum- 
oxide—with a ceramic, non-crys- 
talline bonding agent that will not 
fracture or crumble. 


LASTS TWICE AS LONG 

The combination of a super-tough 
abrasive and a super-tough bond- 
ing agent gives “Super Honite”’ a 
100% longer cutting life than other 
stones. In: fact, no other barrel 
finishing abrasive lasts as long. 


NEVER STOPS CUTTING 

‘Super Honite”’ never wearssmooth. 
New cutting edges are constantly 
exposed as the surface area is 
slowly reduced. 

Since the composition of each chip 
is the same throughout, used stones 
can be re-graded and used again 
on different operations, too. 

See for yourself! Order a trial 
supply today. Write 3M, Dept. 
TP, St. Paul 6, Minn., for 
information and prices. 


SEE ADVERTISERS INDEX. PAGE 153, FOR KEY NUMBERS 





Barrel Finishing Experts 
offer you FREE services! 


ST. PAUL, MINN. — Expe- 
rienced 3M _ Engineers 
are now ready to work 
with you for increased 
barrel finishing efficiency, 
and a system that’s tail- 
ored to your particular 
job. 





FREE BOOK 


Use the coupon below for immediate at- 
tention, and a copy of “3M Barrel Finish- 
ing.”” There’s no charge of obligation. 


Made in U.S.A. by Minnesota 
Mining & Mfg. Co., St. Paul 
6, Minn.—also makers of 
“Scotch’”’ Brand Pressure-sen- 
sitive Tapes, ““‘Scotch’’ Sound 
Recording Tape, “Underseal” rs 
Rubberized Coating, ““Scotch- - 

lite” Reflective Sheeting, “Safety- Walk” Non- 
slip Surfacing, ‘‘3M’”’ Abrasives, “3M” Adhesives. 
General Export: 270 Park Avenue, New York 17, 
Y. In Canada: London, Ont., Can. 

















Pees SF SS SS SS SSS SS SSS SSeS 
: t 
: Minnesota Mining & Mfg. Co. : 
g Dept. TP, Saint Paul 6, Minnesota os 
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@ Any good grinder hand can 
now produce this stronger, cleaner, 
faster cutting grind easy as regu- 
lar relief. Let us send you our 
catalog that describes what D.S 
can do to cut your tool and 


D-S GRINDER DIVISION 


Royal Oak Tool & Machine Co 
621 E. Fourth St. e Royal Oak, Mich. 





+8 Available with 
machining _ costs. Illustrates the  Svallable, with 
new motorized model. grinder and 


TOOLING and PRODUCTION 












Greater “Sool Life Radial Relief 


TOOL GRINDING 


FIXTURE ex a 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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SPEED TREAT STEEL GIVES POWERFUL 
BRUTE A TREMENDOUS BITE 








This Southwest Cable Ripper penetrates rock-hard surfaces to 60"—with 
shanks made of Speed Treat (X1545). These tougher biting, long wearing Speed 
Treat shanks have a 10-100,000 PSI tensile strength, Brinell of 156-196 plus a 
.45°% carbon and 1.25%, manganese content. 


Thus, Speed Treat is amazingly versatile, too . . . used for countless ap- 
plications where machinability, finish, tool life and hardenability are important 
including rubber molds, gears, sprockets, cams, cylinder bearers. Ask your 
Speed Steel distributor to explain how Speed Treat can improve your products 
... or write direct for literature. 









DISTRIBUTED BY 
Brown-Wales Co., Boston-Hartford-Lewiston, Bridgeport Stecl Co., Bridgeport, Conn. Beals, 
McCarthy & Rogers, Buffalo, N. Y. Burger Iron Co., Akron, Ohio Grammer, Dempsey & 
Hudson, Inc., Newark, N. J. — Earle M. Jorgensen Co., Los Angeles-Houston-Oakland-Dallas 
— Passaic County Steel Service, Inc., Paterson, N. J. Peckover’s Ltd., Halifax-Montreal-Toron- 
to- Winnipeg-Vancouver Peninsular Steel Co., Detroit, Mich. Pidgeon-Thomas Iron Co., 
Memphis, Tenn. lorace T. Potts Cu., Philadelphia-Baltimore. 
Produced by W. J. Holliday & Co., Inc., Speed Steel Plate Division, Hammond, Indiana, 
Plants: Hammond and Indianapolis, Indiana 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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They’re new 


Introducing:* The result of 27 years of die 
set “know-how”! Incorporating the latest de- 
velopments. 


They’re better izes 
Special DIE-CO processes for finer, more uni- Sta n h| a rd 


form precision-finishing. Industry reports de- 


finitely longer, smoother, trouble-free press * 
runs with less down-time. All parts inter- y) l e Sets 
changeable. 





They’re available *FREE CATALOG 


Big, complete stock on hand ready to go im- Get complete details and 
mediately. No delays. ‘Regular’, “reverse” prices. Send for DIE-CO 
and “long-narrow” types in all standard sizes. Catalog No. 6-C. 

Your order filled same day it is received. 


7 DIS SUPPL 


1400 Brookpark Rd.* Cleveland 9* SHadyside 1-9000 
915 Valley Street * Dayton 4 ° Michigan 9691 
122 S. Sheridan Ave. @ E.E. Pittsburgh 6 © EMerson 1-0463 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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WHO... ME? 
AN A/RCRAFT 


ENGINEER? 








Yes, Lockheed in California can train you—at full pay! 


The step up to Aircraft Engineering isn’t 
as steep as you might expect. 

Aircraft Experience isn’t necessary. 
Lockheed takes your knowledge of engi- 
neering principles, your experience in 
other engineering fields, your aptitude, 
and adapts them to aircraft work. You 
learn to work with closer tolerances, you 
become more weight conscious. 

What’s more, Lockheed trains you at 
full pay. You learn by doing—in Lock- 
heed’s on-the-job training program. 
When necessary, you attend Lockheed 
classes. It depends on your background 
and the job you are assigned. But, always, 
you learn at full pay. 

These opportunities for engineers in all 


fields have been created by Lockheed’s 
long-range production program—build- 
ing planes for defense, planes for the 
world’s airlines. 

And remember this: When you join 
Lockheed, your way of life improves as 
well as your work. 

Living conditions are better in South- 
ern California. The climate is beyond 
compare: Golf, fishing, motoring, patio 
life at home can be yours the year ’round. 
And your high Lockheed salary enables 
you to enjoy life to the full. 

Send today for illustrated brochure de- 
scribing life and work at Lockheed in 


Southern California. Use handy coupon 
below. 


ENGINEER TRAINING PROGRAM | Dear Sir: 
Mr. M. V. Mattson, 


Empl. Mgr., Dept. T P-4 


Please send me your brochure describing life and work at Lockheed 





My Name 


LOCKHEED 
Aircraft Corp. 


My Field of Engineering 








Burbank, Calif. 


My Street Address 











My City and State 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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Ideal for second operations or experi- 
mental work on small instrument 
parts where sensitivity is required. 


SAY GOODBYE 
Releases expensive, larger lathes for 


TO BIG PROBLEMS more suitable work. Full line of 
accessories available. 
WITH SMALL PARTS 


INVESTIGATE 


EME 


PRECISION 

JEWELER’S LATHES, 
ACCESSORIES AND 
MICRO-DRILL PRESSES 


SEND FOR 
O10). 8 2 Ney - Vy -Vele: 


An extremely sensitive drill press for very 
small drills down to .002”. Drills held in 
accurate collets to minimize deviation. 
Spindle run-out less than .0001”. Finger 
tip control enables operator to feel 
progress of drill. 
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forging of heat treated 
alloy steel. 
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and PROLONGED MACHINE LIFE 
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the accuracy of costly machine 
tools when poorly made, soft 
steel bolts of ordinary manufac- 
ture are used. 

Boyar-Schultz SMB Bolts are 
precision made with heads at 
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machined to present a broad, flat 
surface to the upper surface of 
the T-slots. They are made from 





laecistiytrucile ALLOY STEEL 


BOYAR-SCHULTZ CORPORATION 











































alloy steel forgings, heat treated 
for maximum properties and are 
tough and hard. Threads, class 3 
fit will not easily strip or distort. 
SMB Nuts and Washers are spe- 
cially made to give best results 
with SMB Bolts. 

When compared with refinish- 
ing and trueing the bed of a 
machine tool, the cost of GOOD 
bolts is trifling. 
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editorial 
tooling America’s production lines 















You may have noted, across the top of this month’s front cover, the 

. phrase: “Devoted to Tooling America’s Production Lines.” 

s Many of our readers of long standing may wonder at this reiteration 

; of our well-known and well-established editorial activities. To those who 
have been reading TOOLING and PRODUCTION over the years it is 
far from news. 


; However, our circulation is growing and we must not let ourselves 
lose sight of the fact that each month TOOLING and PRODUCTION is 
. mailed to some new readers for the first time. 
x To them we owe this statement of our editorial policy, this declara- 
2 tion of our purpose in publishing to them and for them. 


First of all, we are very proud of our readers. By our own rigid 
standards of selection they are the “cream of the crop”, the enterprise 
crop. 

They are the men who, by virtue of their training, accomplishments 
and responsibilities, keep America’s production lines producing. It is 
their job recognize the need for new tooling or retooling in order that 

: their companies’ end products may be made better, faster and more 
a economically 

Then, it is their job to “follow through”, and to design and procure 
the tooling that will accomplish their objectives. Further, it is their 
job to put this tooling to work and to keep it working 

To them, tooling is all-inclusive, and ranges from the humble twist 
drill to the fabulously intricate and expensive transfer machine. Tooling 
is their life, their bread and butter, the material embodiment of their 
incentive to create and to improve. 

| Knowing these men and their jobs as well as we do has enabled us 
to select those who receive TOOLING and PRODUCTION to extremely 
close tolerances. 

By the same token, knowing these men and their jobs as well as we 
do is what determines our editorial responsibilities to them. 

Each and every article, in order to contribute its share toward 
tool “Tooling America’s Production Lines,’ must offer affirmative answers 

to such questions as: Is it authoritative? Is it based on proved and 
your successful experiences? Is it stimulating in that it provides the reader 
veat- with a logical line of pursuit toward the solution of tooling and produc- 
sual- tion problems? ~Does it contain show-how as well as know-how? Is it 
concise (our readers are busy men) yet sufficiently comprehensive as to 
not generate unanswered questions? 

These editorial specifications apply equally whether an article is 
labor “bird-dogged” by a member of our staff in visiting a plant, or results 
tes— from our soliciting material from a recognized authority on a subject 

illed of widespread, as well as in those instances of articles contributed by 
ne those motivated by a desire to share their knowledge and experience. 
(And to these good people, our standing invitation to send us their 
accounts of methods, tool design and production shortcuts that are so 
high helpful to others.) 
dard Surely it can be said that TOOLING and PRODUCTION’S new 
naa readers will be keeping good company. As we have said, we are proud 
short of our readers due to the high standards by which we choose them. May 
we be pardoned a bit of pride in the fact that the many who express 
their desire to receive TOOLING and PRODUCTION are, in effect, 


Tp-4 choosing us? 
=  ——— > Ersaasins$ 


editor 
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RING 
PUNCHE 


HARD... 
tough... 
concentric 


Precision-made of both 
Carbon 
high carbon, high chrome 
steels. Available in a 
wide range of stock sizes 


Vanadium and 


from 1/32" to 1” point 
diameters in increments of 
1/64" for immediate de- 
livery. 





Decimal sizes to 
order for delivery within 


48 hrs. 


Button Dies 
Ring Type or Press Fit 
Hole tapered to eliminate 


slug jamming. Sizes in stock 
to match punch sizes. 





Write TODAY for your 
copy of handy date sheets 
covering specifications and 
prices; also name of dis- 
tributor in your area. 


Ring Punch a Die Co, 











108 Foote Ave., Jamestown, N. Y. 
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‘LOW-COST 
LAPPING 


“LAT 
LAPPING 
MACHINES 





Designed for 
accurate lap- 
ping any mate- 
ial where a per- 
fectly flat sur- 
face is import- 
tant. Finishes to extremely close toler- 
ances are produced. 

The perfectly flat surfaces of sliding and 
rotating parts, air and liquid tight seals, 
plastic and die casting molds are quickly 
accomplished with this machine tool. 













SPITFIRE 
ROLLER 
LAPPING 
», MACHINES 





Forcylindrical lapping, 

giving an accurate, mirror- 
like finish in less time than any other 
method. Ideal for plug gauges. Saves as 
much as 24 in lapping time. 


Write for Brochures, Prices and Delivery 


SPITFIRE TOOL CO. 
2931-35 N. Pulaski Road, Chicago 41, Ill. 
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Quality Control of Metal Stamping 


Want to increase product quality level, 
decrease defective work cost and reduce 
total factory expense? The answer is a 
program of systematic inspection that 
fully utilizes the tools of statistical con- 
trol. Such a system has been in effect at 
the Westinghouse metal stampings section 
for several years—has resulted in direct 
measurable benefits: 

(1) Average outgoing quality level 

up 27 per cent 

(2) Defective work cost within six years 

down 89 per cent 

(3) Total factory expense 

down 1% per cent 

In addition, these benefits have made 
possible better utilization of material, 
equipment and manpower. Not only has 
this meant a reduction in manufacturing 
costs, but it has also improved the ability 
to produce a greater volume of work for 
a given unit plant capacity. 

Quality controlled workmanship is not an 
accidental or to-be-expected phenomenon 
—it must be developed! It involves find- 
ing the causes for defective work, correct- 
ing them and preventing their recurrence. 
In most instances, these causes revolve 
around material, machine and human ele- 
ments —a big field, but one capable of 
further breakdown. 

Process analysis is one of the many 
working tools available to the manufac- 


Fig. 1 A special stacking fixture dev ped t 
align the slots aminated punchings and 
reduce damage th 

‘7 


during 


andling manufacturing operation 


phase 


4 





turer. In appraising and controlling a 
process, whether it be metal stamping, 
plastic compounding, metal forging, elec- 
tro-plating or any other mechanical opera- 
tion, the manufactured product is the 
result of a series of operations and factors 
that combine to produce it. Therefore, 
each operation must be analyzed if the 
causes for defective work are to be found. 

When a process is originally placed in 
operation, the quality control department 
must determine and establish the quality 
level. In this way, the ability to meet 





by G. M. Bowen 
Staff Supervisor Quality Control 


Feeder and Service Division 


and 


C. M. Smaltz 
Manufacturing Engineer 
Feeder and Service Division 
WESTINGHOUSE ELECTRIC CORPORATION 





customers’ tolerances and avoid customers’ 
complaints at a later date is assured. The 
ideal goal is a system or process in which 
the tolerances of each phase of the manu- 
facturing operation, as well as the final 
product, are normally distributed, and in 
which the variances do not exceed drawing 
specifications. 


Raw Materials 


A finished product is no better than the 
parts entering the final assembly area; 
likewise, quality punchings can be made 
only if the basic raw materials are of the 
highest quality. Since this must logically 
be the first stage of controlling quality, 
detailed specifications have been written 
by experienced material engineers. These 
specifications establish the standards by 
which raw materials received in the store- 
rooms are controlled. 


Of the more than 6,000,000 pounds-per- 
month of material entering the store- 
rooms of the metal stamping section, 500 
separate metal specifications may be han- 
dled. With this diversity, many suppliers 
are involved and, consequently, no one 
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system of inspection will guarantee the 
quality that is required. 

Statistical data show that consistently 
good quality performance in the past 
justifies predicting good performance on 
future shipments. Based on this assump- 
tion, test results have been accumulated 
from each supplier over a period of years 
and the quality level on each specification 
has been determined. From these results, 
it is possible to select specifications that 
have been found erratic in each supplier’s 
past history and to apply sequential lot 
sampling on those factors at the receiving 
inspection department. 

To standardize the receiving inspection 
procedure, these data have been published 
in a “Blue Book of Inspection,” a hand- 
book used principally by the receiving in- 
spectors. Not only does this book specify 
the required method of obtaining samples, 
sample size, physical and chemical test, 
but also the accept and reject limitations. 
Policies of returning marginally sub- 
quality material have likewise been stan- 
daraized, and it is from these test results 
that material is rejected. 

With increased quality control measures 
being adopted by industry today, it has 
become possible to accept materials en- 
dorsed by the suppliers’ certified physical 
and chemical test reports. By this pro- 
cedure, duplicate testing has been elim- 
inated and it is possible to reduce many of 
the highly specialized chemical, physical 
and electrical tests. So dependable has 
this method become that over 1,500,000 
pounds of metal per month entering the 
metal stamping area has been accepted 
under this plan. 

To supplement these methods of inspec- 
tion, a group of metallurgical engineers 
conduct periodic physical tests at the roll- 
ing mills prior to shipment. Statistically, 
these test results are plotted on probability 
paper, from which the average quality and 
degree of variability can be determined. 
If the three sigma limits, as calculated by 
this method, exceed the tolerances, the 
material is subject to rejection. Approxi- 
mately 50 per cent of the material enter- 
ing the receiving department has thereby 
been previously accepted on this basis, but 
inspection must be made to insure that 
there has been no damage in transit and 
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Fig. 2. Conveyorized roll-burr grinding operation 
to remove burrs from laminations, prior to sill- 
cate insulating and open-fired drying operation 


that proper identifications have been main- 
tained. 

These various inspection methods have 
shown that products having a history of 
consistently good quality require less in- 
spection. As a result, the amount of 
inspection in this department has been 
reduced, and yet a consistent and high 
quality level of raw material has been 
maintained. 


Miscellaneous Punching Department 

The small miscellaneous punching -de- 
partment does a wide variety of work 
ranging in weight from a fraction of an 
ounce to more than 15 pounds, and in order 
sizes of from one piece to one million 
(some requiring extremely close dimen- 
sional control, and some being only rough 
sheared). To control quality over such a 
variety of work requires a very flexible 
setup of inspection personnel. Because the 
inspectors in the metal stamping depart- 
ment have had wide experience, depend- 
ence is put on first piece and patrol in- 
spection. 

First piece inspection means the in- 
spection of one or more pieces at the 
time of the setup or at the beginning of 
a shift to determine whether or not the 
machine has been properly set. It is the 
responsibility of the operator to have the 
first piece or pieces brought to the atten- 
tion of the inspector. 

When parts require more than one oper- 
ation, each operation must be individually 
approved. The object is to determine if 

(Continued on page 170) 
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Steam hammers do excellent work on many tractor parts including track rollers having | 
undercut grooves, camshafts and track frame guides. Bending the track frame guides is 
started in a punch press and then is finish formed in a bulldozer. 


Forging Die Design for Tractor Parts 


Most forgings used in the tractors built 
by International Harvester Company at its 
Tractor Works, Chicago, are produced on 
steam hammers from billets heated in oil 
fired furnaces. Several upsetters also are 
employed and there is the usual variety of 
supplementary equipment in the forge 
shop. Practice compares favorably with 
that in most plants similarly equipped 
and includes certain jobs having note- 
worthy features of which a few are here 
described. 


by Charles G. Bezdal 


General Foreman 
Forging Die Shop 
Tractor Works 
INTERNATIONAL HARVESTER COMPANY 
Chicago, Illinois 





Forging Track Rollers 


Track rollers, in their completed form, 
are spool shaped parts but are made in 
different sizes and vary in the design of 
their flanges. Some flanges require a 
double lip and some have only a single 
lip. As the hub is hollow and end recesses 
are required in all cases, forging has to 
be done from the end, that is, with the 
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Fig. 1 Drawing of a forging for a half roller of 
the type that has two lips on the flange, the 
space between being an undercut formed by a 
split ring ° 





a track roller as it ap 
peration in which 


roller axis at right angles to the die 
parting. This makes it necessary to pro- 
duce the forgings in two parts, as the hub 
or barrel between the flanges is much 
smaller in diameter than the flange di- 
ameter. 


Consequently, the hub of each half is 
made long enough to permit joining the 
two halves by resistance butt welding 
after the forgings are completed, some of 
the hub ends being flashed off in the 
welding process. In Figure 1 is shown a 
forging of the type having a double-lip 
flange. It is one half of a track roller. 
As the space between the lips constitutes 
an undercut, it is necessary to use a split 
ring in conjunction with the die in order 
to make the undercut. 


For the largest size of roller, billets 
8-13/16” long are saw-cut from 6” x 6” 
round square stock, the steel being C-1049. 
Billets weigh 89 lbs. and are heated to 
2280° F in an oil fired furnace of the 
automatically controlled pusher type. In 
the first operation of this tandem hammer 
setup, the billet is flattened between the 
flat faces of a die set in a hammer of the 
8000-lb steami type. In the next operation 
the billet is brought to the shape shown 
in Figure 2. Figure 3-A indicates the 
cross-section shape taken by the part in 
the first forging operation and also shows 
the cross-section of the top and bottom 
dies. Most of the metal is forced upward 
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Fig. 3-A. Section through forging indicating the shape imparted to the part as the first forging 
operation is completed. Also shown are the sections through the top and bottom forging dies. 


Fig. 3-B. Lip L is formed by bending projection P, Figure 3-A, down over the split ring. 


Sectional 


views of the top and bottom dies used to attain this shape are shown. 
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into the female die which is on the ham- 
mer side. 


Flash occurs at the maximum flange di- 
ameter and is immediately trimmed off 
in a die as shown at E, Figure 4. To at- 
tain the lip pattern shown in Figure 1, the 
ring of projecting metal, P, Figure 3-A, 
is forced down to form the shape as 
shown at L, Figure 3-B. To accomplish 
this, the forging is transferred from the 
trimming press, without reheating, to the 
die shown in Figure 3-B which is set up in 
a 5000-lb steam hammer. After it is lo- 
cated in the die, the split ring shown in 
Figure 3-C is set down against the lip al- 
ready formed. As the upper die descends, 
it strikes the workpiece and flattens the 
projection P, Figure 3-A, thereby forming 
the lip above the ring as shown at L, 
Figure 3-B. Then, both the ring and forg- 
ing are lifted out of the die as in Figure 
5. The ring is removed and its halves 


placed on the face of the die so that they 
are ready for use on the next cycle. 

In this operation, flash is left at the top 
of the upper lip, as indicated at L, Figure 
3-B, and is immediately sheared off in a 
trim die shown in Figure 6. The flash 
which is trimmed off the lip in this op- 





























Fig. 3-C. Views of the split ring used with the 
forging die to form the lip L in Figure 3-B. 
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Fig. 5. In this second 
forging die, the split 
ring shown forms the 
groove between the two 
lips of which the sec- 
= is produced by this 
ie. 








eration is shown at L, Figure 6, with the 
flash scrap piled up at T. This die is con- 
structed so that it also pierces out the 
slug in the central hole. This completes 
this half of the forging and it then gees 
onto the cooling conveyor, Figure 7, after 
which it is ready for transfer to another 
department where the welding is done. 
Production in the above tandem hammer 
setup averages 31.25 forgings an hour 
and they weigh 83.5 lbs each. Heat-treat- 
ing follows the butt welding of two identi- 
cal forgings. 
Forging Camshafts 

Camshafts such as are shown in Figure 

8 are produced from C-1045 killed induc- 
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Fig. 4. Forging as it 
appears after being 
pushed through the trim 
die that shears flash 
from the first lip of the 
flange. E indicates the 
trimmed lip. 











tion hardening steel, the stock being %” 
round corner square billets 38” long that 
weigh 48% lbs each. Forging is done in a 
12,000-lb. steam hammer, the die having 
the fuller, roller and final impressions. 
Heating to 2220° F is done in a pusher 
type oil fired furnace. The fuller lengthens 
the billet and effects a rough distribution 
of the metal by drawing the stock at 
points where least metal is needed. More 
precise distribution and “ironing” to gen- 
erally cylindrical sections are effected in 
the roller impression, and the final forg- 
ing to shape is done in the remaining im- 
pression. 
‘Continued on page 100) 





Fig. 6. Flash is sheared 
from the second lip of 
the half roller forging 
in this die which also 
pierces a slug from the 
central hole. L_ indi- 
cates the flash and T 
the trimmed scrap. 
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Versatile Drill Units Simplify 
Setups for Production Drilling 


The portable automatic drill head having mounted on the upper end of the armature 
built-in controls, self-contained air and shaft develops the air pressure that ad- 
motor power is probably one of the most vances drill through the workpiece. 
versatile, adaptable, and highly productive Few drill press operators have the sensi- 
light drilling units available today. It tive touch to drill very small holes without 
easily fits into an extreme variety of set- excessive drill breakage. Soft and hard 
ups and is used in so many unconventional spots, varying degrees of hardness in the 
ways that it has become a dependable, same piece of material, often present a 
low-cost answer to many production small _ difficult problem to the hand operator. 


hole drilling problems. Too much leverage instantly breaks a drill. 
Slow deliberate feed consumes time, cuts 

= i oak a eecld eat production. 

by George J. Zavis The Dumore automatic drill head op- 


erates on a new, unique “resistance” drill- 

THE DUMORE COMPANY ing technique whereby material hardness 

Racine, Wisconsin determines feed and speed of drill. Once 

— . the “normal” air pressure has been estab- 

lished, the proper setting is quickly made; 

Operating from any electrical outlet and thereafter, the unit is entirely self-com- 

in any position, the automatic drill head pensating in terms of feed and speed, 

requires no air connections. However, an according to the pressure exerted on the 

external air source is often used to drill point by resistance of material being 

clamp the workpiece in a fixture to speed drilled. High production and big reduc- 

up loading and unloading, for the indexing tions in drill breakage and scrap losses 

of work, or to serve other auxiliary func- are natural results, as the drill always 
ions related to work handling. A built-in operates at maximum efficiency. 

universal electric motor furnishes drilling The drill heads are mounted singly or 

power, while a rotary vane compressor in batteries on standard or special bases, 








Three Dumores mounted radially on table equip- 
Mounted on standard drill press column, Dumore ped with casters drill 1/16” oil retainer holes in 
automatic drill head drills two $54 tie-wire holes diesel timing gears. Unit is completely mobile 
° stainles airplane nut. Production is increased for use in any department. Production upped 
00 %, 


from 50 to 150 pces/hr 
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different 
and $50 in brass shut- 
ter sleeve for hot water heater manufacturer 
Production is 8000 pcs/day compared to 3600 
with two operators 


mounted horizontally on 


Two units 
planes drill two holes %” 


drill press column, horizontally, vertically, 
in any manner or position required to do 
the job. Whether single or multiple set ups 
are used, these automatic drill heads are 
establishing high production records at 
low cost in equipment, fixtures, drills, and 
scrap. 

Users particularly like the adaptability 
and portability features of these units. 
They can be moved from their mounting 
after a production run is completed and 
immediately set-up in other departments 
for unrelated drilling operations. Some 
users have mounted the units, along 
with universal fixtures, on tables equipped 
with casters to be moved as the work de- 
mands. Very seldom does equipment of 


this type stand idle for lack of work. 

The accompanying photographs of typi- 
cal applications clearly illustrate the drill 
head’s adaptability and versatility on a 
wide range of production small! hole drill- 
ing operations. 
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Three drill heads muunted on bench stands drill 
$56 tie-wire holes in hex head screws. Produc- 
tion is upped 2'4 times 





degrees 
iriiling operations in 
upped 150% 




















To insure successful blanking, forming and drawing 
operations, consideration must be given to the 


Annealing and Heat Treatment 
of the Copper Base Alloys 


Annealing 


In an operational procedure such as press 
drawing, spinning, cold heading, etc., or 
in such mill working as rolling of sheet or 
the reduction of wire diameters, the cold 
working of a specific alloy will involve 
stress concentrations in the area of cold 
deformation. The physical manifestation 
of this stress would be indicated by an 
increase in both the hardness and the 
tensional properties of the alloy ac- 
companied by an increase in its ductility. 

As with other types of materials that 
can be worked in a similar manner, the 
copper base alloys have a limit of work- 
ability beyond which further deformation 
may result in damaging of the part. This 
limit of workability is usually determined 
on the basis of previous experiences, or on 
the basis of trial and error. 

In order to permit additional cold work- 
ing to be performed, it is necessary to per- 
form a heat treatment operation known 
as annealing which restores, to a large 
extent, the original ductility of the metal; 
this operation being a function of both 
time and temperature, each pre-deter- 
mined for the specific alloy. 

Table I gives the annealing tempera- 
ture range for a variety of alloys. 

The requirements for annealing will 
vary in accordance to such factors as (a) 
the alloy composition; (b) the extent of 
previous cold working that has been done; 
(c) the amount of additional cold working 
yet to be done; (d) the proximity of the 
anneal to the final operations; (e) the 
thickness of the metal; and, (f) the final 
specifications of the article. 


by Lester F. Spencer 
Chief Metallurgist 

LANDERS FRARY & CLARK 
New Britain, Conn. 


As mentioned previously, annealing is 
primarily a function of both time and 
temperature; the operation ordinarily con- 
sisting of heating the alloy to the re- 
crystallization temperature and, if per- 
missible, somewhat beyond that so as to 
cause grain growth. If the annealing in- 


volves the single phase or ‘alpha’ copper 
alloys, the rates of heating and cooling 
are relatively unimportant provided uni- 
formity is maintained. 


Thus, where the design will permit and 
distortion is not of prime importance, 
spray quenching is often practiced. How- 
ever, factors such as source and applica- 
tion of heat, furnace design, atmosphere 
control, etc. are of importance since they 
affect both the uniformity, finish and cost 
of operation. 


In some instances, the subject of the 
‘as annealed’ grain size may be of con- 
siderable importance especially where the 
completed article is to receive a high 
finishing operation such as buffing or 
plating. Where either the temperature or 
the time factor is above the value neces- 
sary to produce this fine grain size (the 
temperature factor having a greater in- 
fluence or grain size) an orange peel effect 
will result; this phenomenon visually 
manifesting itself in subsequent forming 
operations resulting in that considerable 
expense may be necessary to obviate this 
undesirable effect. 


Grain size can also control the extent of 
fabrication that may be realized after an 
anneal since a too small or an excessively 
large grain size may cause breakage; the 
optimum being dependent mostly on past 
experience in the manufacturing of the 
specific part. Also, where minimum values 
for either hardness or tensile strength 
are specified, grain size values cannot be 
allowed to become too large. 


Unfortunately, due to those factors 
previously mentioned, there is no definite 
pattern that can be followed in regard to 
time and temperature of annealing that 
will result in a specific grain size in a 
completely recrystallized metal. Usually, 
it is recommended to anneal at the lowest 
temperature possible since the work can 
always be returned to the furnace for 
further annealing, whereas damaged parts 
due to a high annealing temperature can- 
not be corrected. The influence of those 
factors mentioned can be briefly sum- 
marized, thus: 
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Table I. Range of Annealing Temperatures for Fabricated Articles* 











Chemical Composition, Percent Anneal for Fine Grain 

Material Additional Anneal for 

Copper Zinc Others Cold Work Finishing 

deg. Fahr. deg. Fahr. 

See an Dax. otu ats dn vateiote 750 to 950 650 to 800 

PR ae en ee 85.00 15.00 900 to 1150 750 to 900 

TS 70.00 30.00 850 to 1100 700 to 850 

ic aia 6b: 5 ee pistes 66.00 34.00 850 te 1100 700 to 850 

Commercial Bronze .......... 90.00 10.00 925 to 1175 775 to 975 

Silicon Bronze, 3% .......... 97.00 Silicon—3.0 1000 to 1200 925 te 1000 

Silicon Bronze, 2% .......... 98.00 Silicon—2.0 1100 to 1200 925 to 1000 

Phosphor Bronze, Grade A ... 94.35 mn 5 aaa 1080 to1200 900 to 1050 
in—5.5 


Nickel Silver, 18% ........+. 65.00 17.00 


Nickel—18.0 1100 to 1300 1050 to 1150 





*It is suggested that temperatures be kept on the low side unless experience indicates that an increase is 


necessary. 





Courtesy - Bridgeport Brass .Co., Bridgeport, Conn. 








(1) For a fixed time and metal tem- 
perature and for the same previous cold 
working in a copper-zinc alloy, an in- 
crease in the copper content above 65 
percent results in a decrease in the 
grain size is a change in the mechanical 
annealing of the nickel-silvers, an in- 
crease in grain size is realized as the 
zine content within the alloy increases. 
Thus, it is often recommended, where 
inter-stage annealing is required to 
eomplete fabrication of a given part, 
that the high zinc nickel-silver com- 
position be avoided. 

(2) After recrystallization of a brass 
composition, any increase in the tem- 
perature of the metal will result in an 
increase of the grain size; this grain 
growth is not in proportion to the in- 
crease in the temperature of annealing, 
but rather accelerates with such an in- 
crease. Accompanying the increase in 
grain size is a change in the mechanical 
properties of the alloy; the decreases in 
tensile strength, yield strength and 
hardness being accompanied by an in- 
crease in both the elongation and reduc- 
tion in area as manifest by the testing 
of a standard tensile test bar. 

(3) With any fixed temperature cho- 
sen for annealing, an increase in time at 
that temperature will promote grain 
growth, however its effect is not as 
pronounced as that when the tempera- 
ture of annealing is increased. 

(4) As prior cold working increases 
in severity, the lower is the softening 
or recrystallization temperature of 
brass. The speed of grain growth and 


recrystallization also tends to decrease. 

(5) For given values of annealing 
time and temperature of the alloy, the 
larger the original grain size before 
working the larger is the grain size 
after recrystallization. 

(6) With a given amount of cold 
work, grain size after annealing will 
vary in accordance with the type of 
furnace equipment employed. Every 
furnace should be calibrated especially 
as to source of heat, “temperature 
head”, cross-section of parts, weight of 
charge, time, and grain size tolerances. 
Due to the uniformity of metal tempera- 

tures that are realized, the convection 
types of annealing furnaces are widely 
used for temperatures from 1200 deg. 
Fahr. and lower. The thermocouple is 
usually placed in the hottest zone of the 
incoming gases, since controlling from 
this point will assure that the alloy will 
not be overheated. On the other hand, 
direct fired furnaces are usually operated 
with a “thermal head” and can cause an 
uneven heating of the load, especially 
where there are differences in the cross- 
sectional areas within the parts being an- 
nealed. 

The practice of speeding the annealing 
operation by raising the furnace tempera- 
ture considerably above the desired an- 
nealing temperature and _ subsequently 
lowering this temperature is not recom- 
mended due to the overheating that is ex- 
perienced on the top or edges of the load 
while the rest of the load is coming up to 
the desired annealing temperature. It is 

(Continued on page 108) 
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“Hi-Jet’”’ System Increases Cutting Tool Life 


A new, twin development, Hi-Jet and 
Gulf Hi-Jet Oil, has demonstrated the 
capability of increasing cutting tool life 
from 300 to 1200%. Both are products of 
the research laboratories of the Gulf Re- 
search & Development Company, a sub- 
sidiary of Gulf Oil Corporation. 

Conventional cutting oils on single-point 
tool machining operations have acted more 
as coolants than as lubricants, when ap- 
plied by conventional methods. And even 
as coolants they cannot perform efficiently 
for the same reason that they cannot 
lubricate satisfactorily: they seldom reach, 
in sufficient volume, the area where the 
heat and friction are generated. Thus, 
their main function has been to remove 
heat conducted through the chip, the work, 
or the exposed shank of the tool. 

Examination of the machined surface as 
it leaves the cutting edge (viewed from 
the rear of the lathe) finds it bright and 
perfectly dry, indicating that little or no 
cutting oil has reached the cutting edge 
in spite of the flood of oil over work and 
tool. This is understandable with cutting 
pressures reaching 50,000 lb. per sq. in. 
and higher. Other evidence: built-up edge 
on the tool and the fact that failure usual- 
ly occurs at or near the nose, the most 
inaccessible part of the tool for the cool- 
ant. 

Hi-Jet represents a radical departure 
from the conventional method of lubrica- 
tion, and its operation is surprisingly in- 
genious. Small high-speed jets of oil are 
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Diagrammatic drawing (left) shows the old over- 
head flood method. Note that chip completely 
obscures the cutting edge of the tool. The Hi- 
Jet method (right) shows how Gulf Hi-Jet Oil is 
forced past the cutting edge under high pressure. 


directed, not from above, but from below 
the tool. The streams of oil pass through 
the space between the work and the side 
relief face of the tool and are aimed at 
the line of contact between the work and 
the cutting edge. Part of the oil is forced 
past the cutting edge and is caught be- 
tween the chip and the tool. Now, for the 
first time, the tool is being efficiently 
lubricated, and heat transfer away from 
the cutting edge is greatly improved. 

How is this known? Because the chips 
as they leave the contact area are coated 
with oil; tool build-up is eliminated; nose 
wear is reduced; and chip crater is more 
uniform. 

How does the oil get past the cutting 
edge of the tool? A pressure of a few 
hundred lbs. per sq. in. is not sufficient to 
push liquid oil past the edge where a 
pressure of 50,000 lb. per sq. in. or higher 
is encountered, or at least past those 
points where the tool and work are in 
intimate contact. 

But since there are slight irregularities 
in both the cutting edge and the work sur- 
face, tiny passages are formed. Possibly 
machine vibrations assist in enlarging 
these openings. It is doubtful, however, 
if the jet pressure is sufficient to force 

i jet of Gulf Hi-Jet oil directed 
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the liquid oil through these tiny spaces 
because of excessive fluid friction. 

However, since the edge temperature is 
well above the boiling point of the oil, the 
liquid is vaporized and, as a vapor, can 
be forced through these openings. In the 
process of vaporizing, the oil picks up 
considerable heat from the most critical 
area, the cutting edge. 

After passing the cutting edge, the hot 
oil vapor condenses on the cooler chip 
and the tool shank, and gives off the heat 
picked up at the eutting edge. This ac- 
tion partially aceounts for the improved 
cooling action provided by Hi-Jet and Gulf 
Hi-Jet Oil. The excess flow of liquid oil 
outward along the underside of the cutting 
edge also removes heat. 

The condensed liquid oil is trapped be- 
tween the tool and the chip, just exactly 
where it is needed to reduce frictional 
resistance to chip motion. 

During the course of the experimental 
work on Hi-Jet, it soon became evident 
that the nature of the oil has a tremen- 
dous bearing on the effectiveness of the 
system. With some oils the results are 
only slightly better than with the over- 
head flood method, yet with others results 
are outstanding. 

An intensive development program was 
launched to determine what oil prop- 
erties affect the efficiency of the Hi-Jet 
and to incorporate all of these properties 
into a single oil that produces the best 
possible results. More than 50 different 
oils and additives were investigated and 
one by one the less desirable were dis- 
carded. 

Gulf technologists collected a wealth of 
information on the new system and its 
performance characteristics and, as a 
result of this extensive research program, 
they developed an oil that has proved to 
be superior. This new oil, after further 
refinement, was named Gulf Hi-Jet Oil. 
It combines all the properties necessary to 
produce the best results in the Hi-Jet 
System and is recommended for all Hi-Jet 
applications. 

In the test work at Gulf Research 
Laboratories every effort has been made to 
reduce all variables to a minimum. All 
tests were made on a standard turret 
lathe. The test specimens of each type of 
steel were all taken from a single heat 
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Evidence that the oil is actually reaching the 
cutting edge of the tool is shown in the photo 
at the left by the great amount of smoke gen- 
erated at this point as a result of the high tem- 


perature involved To control this smoke an 
additional attachment has been developed which 


how 


smok 1encher. Photo at the right 
from this unit, which 
nd beneath the 


inate the smoke 






and carefully heat-treated to maintain 
the higest possible degree of uniformity in 
machinability. 

The tools were very carefully ground to 
a standard finish in jigs. No hand stoning 
was permitted because of the difficulty in 
controlling this operation. The tool di- 
mensions in all cases were those recom- 
mended by the ASTE Handbook for the 


type of steel tested. Tool life was the 
(Continued on page 120) 


Hi-Jet has only a few parts, consisting of a motor- 
driven pump, filter, pressure-regulating valve, 
jet nozzle, nozzle holder, and special low-pressure 
coolant spray The suction side of the system 
is connected to the existing coolant system and 
the discharge and is connected by flexible hose 
to the jet nozzle. This is a rear view of the 
motor, pump, and associated parts 
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Die and Mold Duplication (Continued) 


Milling Chief Means of Duplication 

In the nature of the case, milling is the 
type of operation most employed in die 
duplication work. Some duplicating ma- 
chines, as they are referred to, are essen- 
tially vertical milling machines, and can 
often be used either for regular vertical 
milling operations or for duplicating, 
whichever may be desired. However, some 
of these machines have been rather exclu- 
sively designed for tool and die milling 
and incorporate a hydraulic-tracer mech- 
anism which provides for accurate dupli- 
cation of different complex shapes. 

No particular skill on the part of the 
operator is required. The hydraulic mech- 





by John E. Hyler 








anism is a completely automatic tracer, 
which synchronizes the vertical movements 
of the machine spindle with the table or 
saddle movements. This simplifies produc- 
tion of dies and other complex shapes. 
One very fine machine of this type can 
be provided with a duplex rotary-table 


Close-up of a Gorton vertical milling machine, 
designed to receive a duplicator tracer arm and 
spindle at the right. The job in process is an 
exact duplication of a double-cavity replacement 
dies for connecting rods. Shifting the entire 
duplicator table by means of a machine table 
screws allows both cavities to be cut without re- 
setting. Over-all production time on this job is 
approximately 6% hours per cavity, which is 
about half that for die sinking by usual methods. 
Greater accuracy in tolerances is obtained by 
this means, as well. 








An interesting, yet very simple, duplicating trick 
is shown here. A repetitive and decorative design 
was cut into the side walls of this octagonal mold 
by indexing the mold to eight different positions 
while the table of the Gorton machine was locked 
against longitudinal movement. A simple sheet- 
metal template, at the right, was mounted as 
shown. The follower stylus was traversed over 
this template each time, the design being cut by 
using the cross feed table screw. 


attachment when desired, which allows 
completely automatic duplication on many 
types of mold and die work. It really con- 
verts the machine into an automatic die 
sinker, capable of accurate duplication of 
complex shapes and intricate detail. Only 
casual attention from an operator is 
required. 

This attachment incorporates a pair of 
circular tables, which are rotated in per- 
fect synchronization from an individually- 
powered driving mechanism. A chain drive 
from the power unit to the saddle cross- 
feed screw provides a continuous though 
very slow cross-feed movement to the 
rotating tables. This cross-feed movement, 
in turn, provides a continuous pick-feed 
increment for each revolution of the tables. 
Therefore, the cutter and the tracer are 
automatically traversed across the work 
and the master as they rotate, until a com- 
plete job is finished. The result is evenly- 
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spaced feed lines, which greatly simplify 
and shorten final finishing operations. 


Reverse Image Attachment 

A highly interesting aspect of this par- 
ticular machine is the fact that a reverse 
attachment is available, which will allow 
making left-hand reproductions from 
right-hand masters, or vice versa. There- 
fore, using a single master, one can make 
either an exact duplicate of that master, 
or a reversed reproduction, or both, as 
desired. 

The attachment consists of an auxiliary 
table which can be mounted on the right- 
hand side of the machine table. This 
auxiliary table is under control of a gear 
and double-rack arrangement. As a result, 


Above: This shear die set was made (or dupli- 
cated) from tempered steel. The forging-die 
blocks were already hardened to the limit of 
machinability. They were duplicated in a short 
time, considering the working characteristics of 
the material. The machine used was a Gorton 
duplicator of the vertical milling machine type. 


Below: An auger-bit forging die. It was dupli- 
cated on a Gorton vertical mill type of machine 
complete in two and one-half hours, with accuracy 
limits of .002”, except in the corners, which were 
left with 1/32” radius, and quickly removed 
when hand polishing. Duplication was made in 
yaaa annealed tool steel from an original 
e. 
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A Gorton manually-controlled duplicator of verti- 
cal milling machine type is here seen in process 
of duplicating a die for die casting coin chutes 
for telephone pay stations. This die, when former- 
ly laid out by hand and cut to line, required over 
100 hours to produce, but was completed on the 
duplicator in 36% hours, including the ejector- 
pin holes. 

it moves in the opposite direction from 
movements of the machine table proper. 
The size of impression which can be dupli- 
cated with this attachment, however, is 
limited to about eight inches in length 
because the work and the master are mov- 
ing in opposite directions. 

Some automatic duplicating or die- 
sinking machines, which are very well 
known and extensively used, are actually 
powerful horizontal milling machines. On 
these machines, all movements of the cut- 
ting tool, in whatsoever direction, are 
operated by electrically-controlled power 
feeds. The feed controls allow the machine 
to duplicate the shape of the master auto- 
matically. A machine of this kind is some- 
times used to profile in two dimensions or 
directions only, though it is also employed 
for reproducing reliefs in three dimen- 
sions as desired. 

Whatever the type of die or mold being 
duplicated, a tracer passes over the model, 
and the cutter faithfully follows a path 
identical with that of the tracer. Electrical 
contacts are provided in the tracer, and 
the amount of pressure exerted on the 
(Continued on page 172) 
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truly a tool as is a transfer machine. 





A quality control system now in opera- 
tion at twenty-one of the International 
Harvester Company plants has improved 
product quality, cut basic material require- 
ments and eliminated $10,000,000 worth of 
labor and material losses over a four year 
period. Typical applications of quality 
control were revealed in an exhibit at the 
ASTE Industrial Exposition last month. 

The International Harvester Exhibit 
was a main feature in the Exposition’s 
Precision Control Hall where equipment 
and devices that assure production of ac- 
curate parts and reduce scrap were on 
display. While International Harvester is 
not a supplier of precision control equip- 
ment, it took the spaee as a service to 
industry to show what can be accomplish- 
ed with an effective quality control system. 


Controls Three Variables 


According to A. C. Richmond, General 
Supervisor of Inspection Methods Re- 
search, in the Manufacturing Research 
Department from which point the pro- 
gram is being implemented the statistical 
quality control system checks and controls 
three variables in production operations: 
the operator, the machine and the ma- 
terial. Periodic checks on the accuracy of 
production parts tell when one of the 
variables needs correction. The end results 
of the system are that a minimum number 
of scrap parts are produced, salvage op- 
erations are avoided, and uniform parts 
are produced to close tolerances. 

“The company has benefited from the 
system in three ways,” Richmond says. 
“First, product quality has been improved 
because more uniform parts are produced 
to closer tolerances. Second, material re- 
quirements have been cut because less ma- 
terial has to be fed to production lines to 
offset scrap losses. And last but not least, 
labor and materials that would have been 


The job of “Tooling America’s Production Line’ involves more than milling cutters 
and drill bushings. When we consider that today’s tooling objective is to produce 
more, better, and at lower cost, we must recognize that Quality Control is just as 


International Harvester 
Demonstrates a $10.000.000 
Quality Control Program 





invested in scrap parts and salvage opera- 
tions are eliminated.” 


Benefits Increase Each Yeor 

“Actually the system is paying off more 
for the company each year it is in opera- 
tion. In 1951 the value of labor and ma- 
terial losses that were eliminated by the 
quality control program is estimated at 
$3,500,000.” 

Typical of the gains that IHC Divisions 
are achieving through quality control is 
the recouping of $250,000 worth of ma- 
terial and labor at the Indianapolis En- 
gine Works on cast iron crankcases alone. 
Control of foundry and machine shop op- 
erations which cut scrap in the machine 
shop as much as 56% made this possible. 


Vital Steel Saved 

At the Wisconsin Steel Works, 2643 tons 
of steel have been saved in one year alone 
by closer control of the diameter of round 
and square bar stock, thickness of flats, 
etc. 

Rejects on radiator swedging operation 
at the Melrose Park Works of the Indus- 
trial Power Division were cut from 71 per 
cent to 3 per cent with the aid of the 
quality control system. 

“Quality control methods are one way 
that manufacturing plants can up produc- 
tion without adding machine tools or 
speeding up production lines,” Richmond 
says. “Our increase in product quality has 
been most encouraging, and what is more, 
we have found that in many cases our 
workers are highly enthusiastic about the 
operation of our quality control system.” 


How System Works 
According to Richmond, the quality con- 
trol methods International Harvester has 
applied work like this: 


Accurate measurements of the dimen- 
(Continued on page 76) 
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FOR PRODUCTION MEN 
INTERESTED IN 
METAL-WORKING 


896 pages of text... 200 formulae 
.. - 700 illustrations and charts... 
6,"”x9V,” case bound. PRICE $8.00 


Methods and tool engineers who are in- 
terested in milling machines and their 
low-cost production possibilities should 
have a copy of this new book, “A Treatise 
on Milling and Milling Machines.” It cov- 
ers every phase of milling from the basic 
types of machines to the economics of 
machine replacement. A conception of its 
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ABC’s of Trepanning 


Trepanning, the idea of producing rea- 
sonably large holes by cutting a cylindri- 
cal groove and removing the center as a 
solid core, instead of removing all the 
metal within the ID in the form of chips, 
is at once one of the most modern and one 
of the oldest known methods of machining. 

Certainly the Egyptians, at the height of 
their civilization, performed brain opera- 
tions by cutting a disk out of the skull 
(which was replaced after the operation 
was completed). 

It ig ‘only in recent years, apparently, 
that the principle has been applied to the 
machining of accurate bores in metals. Of 
particular interest at present is the appli- 
cation of the process to the drilling of gun 
barrels at a rate impossible with boring 
tools or conventional spade drills. A tre- 


by Fred W. Lucht 


Development Engineer 


Carboloy Department 
of General Electric Company 


Detroit, Michigan 


panning head used for this operation is 
shown in Figure 1. 

Holes up to 30 or 40 feet or more in 
length, and up to 44%” diameter have been 
produced in steel forgings in this manner, 
and to tolerances of only a few thou- 
sandths as to concentricity and diameter. 

The advantages of the process, however, 
are not confined to deep holes. The pro- 
cess may be applied equally well to pro- 
ducing of through holes in such parts as 
gear forgings, etc., thereby greatly re- 
ducing machining time. Accuracies in gen- 
eral will be better than when drilling, pro- 
vided the equipment used is satisfactory. 

In general the savings in time obtain- 
able by deep-hole trepanning with car- 
bides as compared with producing the 
same hole with high speed drills may run 
as high as 95%. Part of this saving, of 
course, is due to the higher cutting speeds 
and feed rates made possible by the car- 
bide tip used on trepanning tools. How- 
ever, the major part of the saving is still 
due to the simple fact that far less metal 
has to be removed in the form of chips. 





Fig. 1. A typical trepanning head used for the 
drilling of gun barrels. Holes up to 30° or 40 
feet or more in length and up to 4%” in diam- 
eter have been drilled in steel forgings by the 
trepanning method with tolerances held to only 
a few thousandths as to concentricity and 
diameter. 


Trepanning, of course, is a “natural” 
for carbides, for the following reasons: 

1. The long life of the carbide insures 
continuity of cutting, as well as mainte- 
nance of closer tolerances as to diameter 
at the end of the bore as compared with 
the diameter at the beginning. 

2. Higher cutting speeds and feed rates 
are possible with carbides. 

3. The trepanning cutter body carrying 
the trepanning cutter blade must be pro- 
tected against wear as it bears against the 
ID of the hole. Here again, carbide wear 
strips provide an excellent answer. 

4. Proper carbide speeds can be obtained 
over cutting edge of a trepanning tool. 
(The dead center on a spadetype drill 
makes it unsuitable for carbides.) 

To give an idea of the savings possible 
by trepanning instead of drilling, the fol- 
lowing example may be of interest: 





Work—18 ft. long, rough turned steel 
forging. 

Hole—2-13/16” to be produced entire 
length. 


Feed—.008” per revolution. 

Speed—550 sfpm (747 rpm) at outer edge 
of tool. 

Accuracy—Hole held within .003” for size, 
and with .012” for alignment. 
At the speed and feed used, total feed 

was 6” per minute, giving a total cutting 

(Continued on page 78) 
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sions of a series of five consecutive pieces 
produced by a particular machine are 
taken. Then the quality control engineer 
uses statistical methods to determine the 
upper and lower limits of the particular 
dimension being produced. When parts 
are produced within these limits the pro- 
duction is said to be “in control’. Charts 
showing the state of control of the opera- 
tion are placed on the machine in full 
view of the operator. Thus the operator 
can easily see whether parts he is produc- 
ing do meet the exacting quality require- 
ments. 

Operators Like System 


In actual practice IHC has found that 
these statistical methods meet with the 
approval of the operator because he can 
see exactly where he stands on production 
accuracy. In fact it has found that often 
the machine or material rather than the 
operator is to blame for making scrap. 

An interesting sidelight on the method 
is that the operator often makes more ac- 
curate parts by just putting his operation 
under control. The quality control charts 
provided for him let him see with his 
own eyes how he is doing. These charts 
offer him a challenge, not of production 
speedup, but of producing better parts 
with minimum scrap. 

In addition to controlling production ac- 
curacy of specific machines, quality con- 
trol engineers at International Harvester 
have utilized their methods to spot ma- 
chines in a battery that do not produce 
parts of required accuracy. They then 
have the alternative of either repairing 
the machine or putting it on another pro- 
duction operation where less stringent ac- 
curacy is required. 

Another advantage of this precision con- 
trol method is that the statistical checks 
can actually predict when parts will be 
produced that will not meet specifications, 
thus permitting corrective measures to be 
taken before scrap pieces are made. 

In one foundry, mold hardness, core 
hardness and pouring temperatures to- 
gether with several other operations are 
controlled with the result that scrap has 
been cut 32.5%. Controls on machining 
operations on a crankcase resulted in an 
improvement of 47% in rework and 56% 
in scrap. 
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Another interesting example of in- 
creased accuracy achieved by the system 
is at the Melrose Park Works of the In- 
dustrial Power Division. Here tolerance 
range on a boring operation was cut in 
half by replacing a boring bar having 
two carbide-tipped tools with a two step 
six-flute carbide-tipped inserted blade 
reamer. 

Here are some other typical examples 
of results achieved at many International 
Harvester Works through quality control 
methods: 


Melrose Park Works. Soldering radiator 
side channels: Rejects cut from 54.3% to 
1.5%. Precombustion chamber: Change 
in materials handling method cut rejects 
from 24.95 to 2.7%. 


West Pullman Works. Screw machine 
ball bearing race turning operation: Study 
of rejects produced by each of a battery 
of machines obsoleted a machine in a 28- 
battery line because of its inability to 
produce accurate parts. By checking each 
machine individually and correcting its 
faults, rejections were reduced 54.6%. 


Canton Works. The ratio of rework 
labor to direct labor was cut from 37% 
to 11% in 3 years on plowshares. 


Tractor Works. On a track roller shaft 
grinding operation rejects were reduced 
from 842% to 1%. 


Louisville Works. Savings of $33,000 
per year were achieved in the grinding 
room as a result of studies of stock re- 
moval, grinding methods and new measur- 
ing equipment on gear hobs. 


Motor Truck Service Department. Er- 
rors in order filling were cut in half in 
two years by quality control system. 


Hamilton Works. Cast fertilizer feed 
wheel: Scrap cut from 42% to 3%. 


Milwaukee Works. Cast iron thermo- 
stat housing design changed as result of 
analysis of cracked castings. Thickened 
section cut rejects from 19% to 0. 


Evansville Works. Plating of cotton 
picker spindles: Rejects reduced from 
14.2 to 2%. 
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time of only 36 minutes. This compared 
with an established drilling time of 15 
hours when using high speed steel spade 
drills including time required for three 
drill changes. 

At the present time there are few ma- 
chines built in this country which were de- 
signed specifically for trepanning work. 
However, it is entirely feasible to convert 
existing deep hole boring machines or 
lathes to such work. Figure 2 diagram- 
matically illustrates a typical conversion. 

Chief requirements of a trepanning ma- 
chine are: 

1. Adequate motor horsepower. In the 
example above, 46 hp was required. Sixty 
hp or more is usually desirable for good 
performance, depending on hole size and 
material. 

2. An oil pump capable of delivering 25 
gallons per minute or more, at a pressure 
of at least 175 psi was required for the 
above-mentioned job. The volume of oil 
required will vary, of course, with the 
hole size. 

8. A carriage fixture to support and 
permit accurate feed of the tube on which 
the trepanning tool is mounted. 

4. An oil inductor bushing and support 
which also provides an oil seal at the 
entrance end of the bore. 

5. Steady rests to support the work. 

6. Centralization of all electrical con- 
trols and indicators at or near point of 
chip outlet. 
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7. Variable speed control for the motor. 
8. Gearless headstock. 

9. Cutting fluid temperature and oil 
pressure gages. 

Horsepower requirements, of course, are 
governed by rate of chip removal. The 
high power required is due to the ability 
of the carbide to remove chips so rapidly. 

While 175 psi is given here as a mini- 
mum for oil pressure, higher psi values 
are frequently desirable. Much work has 
been done already in trepanning at pres- 
sures as high as 200 to 400 psi. The higher 
pressures, of course, require better oil 
seals. 

There are several reasons for the high 
oil pressures required. First, the cutting 
fluid must effectively wash out the chips 
as rapidly as they are formed. A suf- 
ficient supply of cutting fluid must also 
flow rapidly enough to prevent any marked 
rise in either cutting fluid or work tem- 
perature. Last but not least, the cutting 
fluid must provide adequate lubrication 
and cooling for the carbide wear strips. 
A cutting fluid with a 10% sulphur base 
seems to be quite popular for this type of 
work. 

Uniform control of tool feed presup- 
posed the use of accurate lead screws to 
feed the tool into the work as the work 
revolves. If a machine considered for 
adaptation to trepanning has been used 
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Fig. 2. 


Adequate motor horsepower is required to give good performance. 
usually desirable, depending on hole size and material. An oil pump capable of delivering 25 gallons 
per minute or more at a pressure of at least 175 psi would be required for the machine illustrated. 


Diagrammatic outline of a deep-hole boring machine converted for trepanning work. 
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Industrial Standards for 
Defense Produetion* 


The subject “Industrial Standards for 
Defense Production” is a pretty broad sub- 
ject to try to cover in a few minutes. 
Actually it would take far more time than 
we have at our disposal to discuss ade- 
quately any one particular phase of it. 
And also for the purpose of opening some 
avenues for questions and further discus- 
sion, I should like to relay here some ran- 
dom impressions on the subject that have 
occurred to me in connection with our de- 
fense work during World War II and the 
present emergency. 





by William C. Newberg 
President, Dodge Division 


Chrysler Corporation 








There is little need for me to go into 
detail here on the advantages of pursuing 
a sound program of standardization and 
simplification of military equipment and 
parts. Whether it be in rolling equipment, 
guns, ships or aircraft, I think we all re- 
cognize the value of maintaining a maxi- 
mum degree of interchangeability of parts, 
from the industrial standpoint of sustain- 
ed volume, manufacture and economy as 
well as the military standpoint of 
transportation, storage, and maintenance. 
I know the military men here can tell you 
a great deal more about this end of the 
subject than I can. 

This job of standardization is a never- 
ending one. We only make a dent in the 
problem of the reciprocating engine when 
a whole new field is opened up with jet 
engines. We think we are beginning to 
understand high explosives and their 
limits,‘ when someone starts exploding 
atoms. 

It’s like a company of soldiers holding 
the town hall, and then spreading out to 
take the whole town, and finally moving 
out from there to take the whole country. 
As the area they control expands, the 
borders they must protect expand accord- 


ingly. The problem is the same in techno- 
logical development. As we increase the 
area of our knowledge, we also widen the 
borders of our ignorance. 

But as big and important as the job 
of standardization is, those who are 
specializing in that job must be on con- 
stant guard against pursuing standardiza- 
tion for its own sake. A standard at best 
represents the ceiling point of develop- 
ment attained at the time of adoption. If 
thereafter everything different is to be 
thrown out because it does not conform, 
the inevitable result will be to stifle in- 
itiative and stop progress. 

Over the years the automobile industry 
has had a great deal of experience with 
standardization and has developed many 
techniques for maintaining standards 





*An address presented by Mr. Newberg at the 
session sponsored by the American Ordnance 
Association on “Industrial Standards for Defense 
Production” at the Second National Standardiza- 
tion Conference of the American Standards As- 
sociation. Mr. Newberg, president of the Dodge 
Division, has been associated with the Chrysler 
Corporation since 1935. He has been successively 
chief engineer of Dodge’s B-29 engine plant, 
president of Chrysler’s Airtemp Division, and 
vice-president of the Dodge Division. 





without interfering with technological 
advances. To take one example, you might 
be interested in hearing how Chrysler 
Corporation handles this particular prob- 
lem in its civilian operations with regard 
to service parts for past models. 

At the present time there are between 
nine and ten million Chrysler-built 
vehicles in use in the United States, com- 
prised of approximately 1,000 different 
models, dating back to the first Chrysler 
models built in 1924. Helping to keep 
these cars in operation is a very important 
part of our work, and that means supply- 
ing repair parts as they are needed. 

One of the things we do to this end is 

(Continued on page 84) 
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Fig. 3. Cut-away diagrammatic sketch showing trepanning head slightly retracted after starting a cut. 


a great deal for one length of work which 
required the carriage to move over the 
same place many times, it may be found 
that because of lead screw wear in this 
spot the screw should be replaced to in- 
sure uniform feed over the entire travel 
of the carriage. 


Trepanning Cutter 

The trepanning cutter head, Figure 3, 
is attached to the non-revolving drive tube. 
Two types of cutter blades are currently 
used, a %” wide cutter blade for holes 
1%” up to as large as 8”; cutter blades 
1%” wide have been successfully applied 
to trepanning of large sized bores. Selec- 
tion of cutter blade size depends consider- 
ably on operating conditions and horse- 
power available. With the %” cutter 
blade, oil is fed under pressure to the cut- 
ter head through the space between the 
drive tube and the ID of the tube and the 
core. With the larger cutter blade, the 
flow is reversed, since it has been found 
that discharge of the cutting fluid and 
chips around the periphery of the drive 
tube is advisable when trepanning larger 
holes. 

A typical cutter head used for holes 8” 
for less in diameter and employing a %” 


blade is shown in Figure 3. Note that the 
carbide cutter blade and the carbide wear 
strips project slightly beyond the OD of 
the head, providing a passage for the 
coolant to the cutting area. 

Figure 4 shows the detail design found 
to be most satisfactory so far for %” wide 
cutter blades. Since chips must be broken 
up as small as possible for ready washing 
out by the cutting fluid, the cutter blade 
has three distinct cutting edges so that 
three separate chips are produced. The 
center portion of the cutting edge “leads” 
and the two sides follow. Each cutting 
edge portion has its own step type chip 
breaker to break up the chips formed by 
that portion. Grade 78 has been found 
satisfactory for the tip for trepanning any 
steel within a 200-40 Brinell hardness 
range. 

Best material for the wear strips ap- 
pears to be grade 78, Best cutting speeds 
range from about 600 sfpm for steels in 
the 200-250 Brinell range to approximate- 
ly 400 sfpm for those up to 400 Brinell. 
These speeds are for the outside edge of 
the blade. 

Feeds of .006” to .010” per revolution 
have been found to work very well but 

(Continued on page 86) 
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to maintain, in an organization known as 
Service Engineering, an active study and 
interchangeability. Our objective is to 
secure interchangeability of parts and 
part assemblies without putting a freeze 
on progress. Service Engineering can 
never set aside an improvement. It has no 
veto power over new designs; at the most, 
it can call for consideration of alternate 
methods for obtaining a desired improve- 
ment without loss of interchanageabilty. 

Its greatest opportunity for service is 
to consolidate groups of similar parts, to 
obtain a broad range of application over 
past models. The result of its operations 
has been great simplification of stock, re- 
duction of inventory, and improvement of 
parts availability. 

The cumulative effect of the group’s 
work is shown by examination of the 
number of parts that no longer need be 
stocked. Of the many hundreds of cate- 
gories that have been consolidated, selec- 
tion of a random 20 will show that 5,000 
items originally made are now being re- 
placed by only 2,200 items. The aggregate 
effect, over all the types of parts that must 
be handled, lifts a tremendous burden 
from the business without any reduction 
in satisfaction given to the operator of 
the vehicle. 

Of course, the military problems are far 
more complete than those of a single con- 
cern and the Military must operate under 
far more difficult circumstances. An in- 
dustrial technique cannot always be lifted 
in one piece and transferred to a military 
application. But I bring up this one phase 
of our service parts activities to demon- 
strate that interchangeability and the con- 
sequent benefits can be attained without 
sacrifice of progress. 

A standard is a tool, a means to an end, 
not an end in itself. As I see it, there are 
three basic factors to be considered in 
every proposed piece of military equip- 
ment. 

Number one is performance. Will the 
tank or the plane or the gun do the job 
intended for it? 

Number two is production. Can it be 
built and delivered in the quantities neces- 
sary for its use to be effective? Are there 
enough materials, tools, and skilled work- 
ers available to make the item? 

Number three is maintenance. Once we 
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build the item and get it in the field, can 
we keep it in operation? 

Any standard that is adpoted to further 
one of these three considerations must be 
carefully weighed for its effect upon the 
other two. For example, standards must 
be realistic from a manufacturing stand- 
point. Without sacrificing performance, 
standards from the design stage, must be 
set with an eye on the manufacturing 
problem, the availability of tools and 
skilled manpower. In time of war, when 
manpower is short and when you must 
husband your skilled workmen for the 
close-tolerance work where it really is 
necessary, it is just common sense to allow 
maximum tolerances where the function of 
the part is not impaired. 

Let me illustrate what I mean. During 
World War II I was assigned to the 
Dodge-Chicago plant where we built en- 
gines for the B-29 bomber. The problem 
of meeting aircraft specifications and 
maintaining volume output there was com- 
plicated by the fact that it is fairly com- 
mon practice in the aircraft industry to 
specify closer tolerances for all surfaces 
and dimensions of engine parts than are 
necessary for successful operation of the 
engine. This is done to maintain work- 
manship at a high level. It’s a device for 
continuous training and disciplined crafts- 
manship. And I imagine it’s a perfectly 
good device when you’re dealing with rela- 
tively low production rates and have 
skilled workmen to start with. 

But at Dodge-Chicago we were not deal- 
ing with low production rates. In a brief 
two years, that plant turned out more 
than 18,000 B-29 engines. Each engine 
contained about 17,000 parts, and the ma- 
jority of these were made right at that 
plant. Some of these parts carried from 
50 to 100 specifications as to dimensions at 
various points, metallurgical content, sur- 
face finish, and the like. And in two 
years, something like 31 million parts were 
made and assembled into a powerful pre- 
cision aircraft engine at Dodge-Chicago, 
by workers recruited at the height of the 
manpower shortage. 

You can imagine what a problem was 
caused by trying to adhere to specifications 
which in their total were far more rigid 
than were necessary. The problem was 
made even more difficult by the fact that 

(Continued on page 168) 
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Tank turret openings are rapidly machined by Tur- 
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ers for planers, shapers, lathes and grinders. Tell 
us your problems. 
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Fig. 4. Demensional sketch showing specifications found important to date in 


operations. 


best feeds for each type of job may require 
some modification. The important thing 
is to produce a fairly heavy chip. This 
reduces cutter blade wear. The chips how- 
ever, should be broken up until they are 
small enough to pass freely through the 
discharge space as indicated in Figure 5. 
Feed should not be reduced if speed is 
increased or vice versa. In some instances, 
although the chips theoretically may be 
small enough for easy passage, the cool- 
ant pressure must be increased to flush 
them out properly. This is especialy true 
when nearing the end of extremely deep 
holes. 

It is important that the correct cutter 
blade grind be secured right at the start. 
Wear strips are cylindrically ground in 
position before inserting the blade. The 
cutter blade is also cylindrically ground to 
a slightly larger diameter, as shown in 
Figure 4, after it is assembled in place. 

Chip breaker size should not be changed 
when speed is changed. The size shown 
in Figure 4 has been found to be satis- 
factory in most applications. 

Trepanning speed depends on the ma- 
terial being machined, of course. With ma- 
terials of 275 or 375 Brinell, cutting 
speeds of 500 to 600 sfpm (at bore diam- 
eter) have been found to work well. Some- 


Fy 





ful trep 


what higher speeds may be used for ma- 
terials of lower hardness. 

In some cases trouble has been experi- 
enced from extremely fine particles carry- 
ing through the conventional filter. Use 
of a special filter employing Carboloy 
permanent magnets has been found helpful 
in such cases by keeping these chips from 
getting into the pump where they can 
cause fairly rapid wear. 

Fig. 5. Chips produced in trepanning should be 
well broken up and as near uniform in size as 
possible. Good chips are shown at the bottom. 


Unsatisfactory chips are shown at the top. Chip 
breaker design is particularly important in tre- 


panning work. 
aS 


UNSATISFACTORY CHIPS 








GOOD CHIPS 
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DIE SETS 


misalignment or faulty lubrication. 
Dies last longer, (reported as high as 
185% more pieces between grinds, ) 
close more accurately, produce pieces 
with cleaner edges and less scrap. 
For literature, write to Lempco Prod- 

No frozen bushings, scored pins, ucts (Industrial Division), Bedford, 
pulled shanks or die damage due to Ohio. 






A dab of cup grease at regrinding 
time lubricates pins and bushings for 
hundreds of thousands of strokes 
without further attention. 


One way of keeping the cost down is to achieve 
production performances as yielded by these pins and 
bushings in Lempco Die Sets—1700 strokes per min- 
ute for over 22 years—a remarkable performance 
record. 


bushings after 500,000,000 strokes 


Save 15 minutes out 
of every 60 minutes in 
die assembly — specify 
LEMPCO DIE SETS 
LEMPCO PRODUCTS, INC 


INDUSTRIAL DIVISION BEDFORD, OHIO 


Actual photograph of pins and % 
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Build ‘Crttha of, lonithes” measuring 


into your equipment 





Brown & Sharpe Electronic 
Amplifier No. 950 for .0001"' to 
.00001'’ readings. Gage Head 
Cartridge No. 953 is plugged in. 


Versatile Brown & Sharpe Electronic 
Measuring Equipment is easily adapted 
to your machines or fixtures. It provides 
fast, accurate setting or gaging to .00001” 
with human error practically eliminated. 
Separate amplifier unit isolates heat- 
producing elements, preventing tem- 
perature drift in gaging units. It’s 
economical, too — you can design 
inexpensive Gage Head Cartridges into 
several fixtures and use the same 
amplifier for all of them. 
Learn all the advantages... 
write for detailed Bulletin. 
Brown & Sharpe 






















Mfg. Co., 
Providence 1, 
Rs Dig te Si As 












Electralign — an application on 

Brown & Sharpe's own grinding 

machines. Permits fast, accurate set- 

ting of swivel table for grinding 

of straight work or exact tapers 
. after a single trial grind. 


Brown & Sharpe 5 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 


Special fixture utilizes Gage Head 
Cartridge and Amplifier to measure 
internal angle accuracy to + 12 
seconds independently of bore size 
and without reference to locating 
surface. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 
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)BS » ROLLER CHAIN SPROCKET SHAPER CUTTEk 






@ Years of successful experience in special tooling and related 
production problems are yours for the asking. When the job 
requires special cutting tools call in your National Tool Co. 
representative. He is backed by more than 46 years experi- 
ence in the engineering and manufacture of special cutting 
tools. His assistance is yours, without obligation, whether 
you’ re interested in one tool or a complete tooling program. 


Representatives in major industrial centers. BT 'ONg 
Sopa 
National 
Sue 7IOS engineers and manv- a 10nla 
facturers of high-quality special cutting TOOL CO. 


tools for the metal-working industry Cleveland 2, Ohio 
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To date very little information has 
been made available on the machining of 
parts made of solid nylon. This material 
is finding an increasing use for cams and 
non-continuous bearings in light machin- 
ery since nylon will operate satisfactorily 
over long periods without any lubrication. 

On the other hand, nylon has several 
characteristics which make it difficult to 
machine. Since the material is quite 
flexible, care must be taken not to distort 
the parts either in clamping or through 
undue tool pressure. 

The material like many other plastics 
is also quite abrasive, thus normally 
creating a tool wear problem. Having a 





by C. W. Kalb 


Master Mechanic 


NEW PROCESS GEAR CORPORATION 
Syracuse, N. Y. 








low melting point, it is necessary that the 
parts not be overheated during cutting. 

Of interest therefore are machining op- 
erations on several nylon parts used in 
sewing machines produced by New Pro- 
cess Gear Company. 

The part shown in’ Figure 1 is an ec- 
centric stitch control cam shown left and 
center before and after machining. With 
this cam (mating steel part is shown in 


























Machining Molded Nylon Parts 








Fig. 1. Nylon parts in which through holes with 
inverted keys are sized by a broach and machine 
setup. The eccentric stitch control cam is shown 


before machining (left) and after machining 


(right) with its mating steel part. 


back of finished cam) length of the stitch 
in a swing machine can be infinitely varied 
and even reversed while the sewing ma- 
chine is running. 

The part is plastic molded, but for the 
precision required by New Process, it must 
be subsequently machined. Figure 3 shows 
the fixture for broaching the ID and in- 
verted key. 

An idea of the difficulty in tooling the 
operation may be gleaned from the 
following: 

1. When gaging the part after broach- 
ing, it must be supported endwise. Any 
pressure on the sidewalls would cause 

(Continued on page 94) 





Fig. 2. A closeup of 
the broaching operation. 
The nylon part being 
broached is the one 
shown at the right in 
Fig. 1. The cam is 
loaded into the locating 
fixture on the face plate 
of the broaching ma- 
chine. The fixture has 
two adjusting screws 
for moving the cam in 
relation to the keyway 
during the machine 
setup. A _ progressive 
broach is used together 
with a broach follower 
to guide the broach and 
avoid drift. 


Photos courtesy 
Colonial Broach Co. 
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There is no way under the sun to do small, precision tapping with 
“production” speed, satisfactory tap life and acceptable accuracy, 
other than to use a tool designed for the specific purpose. 


THE Aacnclfon SUPER-SENSITIVE a 
SMALL HOLE TAPPING MACHINE / OR 
IS SUCH A TOOL! i 










The complete story of this machine 
is told in our Bulletin T-471. 
IT’S FREE. 
ASK FOR IT! 


 Yamiltod roo, 


T e HAMILTON * OHIO e Ue Se A 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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Chamfering Hypoid Pinions 


A completely new line of burring and 
chamfering machines for deburring hy- 
poid pinion teeth has been announced by 
Modern Industrial Engineering Company. 
The machines embody a considerable num- 
ber of advanced features on which patents 
have been applied for, including the fol- 
lowing: 

1. Simultaneous chamfering on the acute 
side and removal of burrs and sharp edges 
on the profile and considerable part of 
root on both toe and heel of all teeth as 
well as peripheral chamfer on large end. 
(See Fig. 2) 

2. Output rate up to 300 complete hypoid 
pinions per hour per station per machine. 
3. Foolproof. Complete elimination of 
skill on the part of the operator. No pre- 
locating by operator. 

4. Push-button simplicity of operation 
with safety interlocks; automatic gaging. 
5. Minimum down-time by use of extreme- 
ly long-life tooling. 

6. Universal character due to simple 
change-over for pinions of different tooth 
numbers and diameters. 

7. No coolant required. 

8. Hydraulic and air mechanisms elimi- 
nated. 

9. Minimum loading time. Clamping time 
and clamping are eliminated. 





Photos Courtesy Modern Engineering Co. 


Shown in Fig. 1 is the Model 2041, a 
three station Burr-Master for simultane- 
ous chamfering of as many as three 
different hypoid pinions of different di- 
mensions—one in each station. The three 
stations are identical except for detail 
tooling assemblies and ratio of quickly 
accessible change gears. 
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Particularly noteworthy on the Burr- 
Master is the quality of the chamfer pro- 
ducd. Since this chamfer is generated uni- 
formly, it eliminates all sharp corners well 
down into the root of the tooth. 


Each station is independently operated. 
The operator merely places a hypoid pin- 
ion—shaft end down—into the opening 
provided and throws the drive lever to 
start the cycle. An oversize pinion will 
not drop in all the way. An undersize 
pinion or a pinion with the wrong number 
of teeth will not permit the automatic 
gaging device to start the cycle. Thus the 
machine protects the operator against 
errors. 

As soon as the cutting cycle has been 
completed—a matter of only 4 seconds— 
the “cycle indicator light” goes on. The 
operator then pulls the release handle 
(shown above and to the left of each sta- 
tion) and steps on the ejector pedal. De- 
pressing this pedal while the machine is 
still running (before the cycle is com- 
pleted) will not eject the part due to a 
safety interlock. 


Fixtures may be readily interchanged as 
complete, assemblies to set up any station 
for a different pinion. Radial adjustment 
of the part in relation to cutters is pro- 
vided. 

The fixture plate itself acts as part of 
an automatic gaging device. Built into the 
lower side of the fixture plate is an auto- 
matic electric gaging device with an elec- 
tric interlock with the machine cycle which 
prevents the machine from starting if the 
pinion is of the wrong size. This gaging 
device is adjustable to permit its being 
set to handle pinions with varying amount 
of stock on the OD within the range 
desired by the particular gear producer. 
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Eliminate Secondary 


Operations —— 


Reduce Costs 


Blanking" 
Piercing” 


Trimming” 


. » To meet competition today manufacturers must closely 
Swaging control costs. Secondary operations, inspections and 
handlings must be eliminated wherever possible. In the 
production of precision formed stampings from coil stock, 
Coining® the U. S. Multi-Slide @ can effect substantial savings 
because it completes a finished part at each stroke of the 
| machine. Many different types of parts which would 
. * ordinarily require costly secondary operations can be 
Forming profitably produced. An since parts are produced com- 
plete—uniformly and to close tolerances—the number of 

inspections is also reduced. 


|*Produce parts requiring any The illustration above shows a typical part which is pro- 
lor all of these operations com- duced complete in the No. 33 Multi-Slide. This machine 
plete at one stroke of the U. S. has a capacity for material up to 24%” wide. If your 
Multi-Slide @ program involves the production of precision stampings, 
| investigate its labor-saving, time-saving features. Ask for 
a copy of Bulletin 15-T containing complete specifications. 
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[PRODUCTS | 


YU 


Ul. $. TOOL COMPANY, Inc. 


= AMPERE (East Orange) NEW JERSEY 





@ Trade Mark Reg. U. S. Patent Office 
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. . . Molded Nylon Parts, from page 90 
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Fig. 3. A line drawing 
of the side and end 
view of the fixture for 
broaching the nylon ec- 
centric stitch control 
cam. Note the bushing 
that guides the broach 
after it has passed 
through the work. 
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SIDE VIEW FIG. 
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END VIEW 














sufficient deflection to prevent entry of the 
‘go’ gage. 

2. Since the material is quite fibrous 
and spongy, it is quite easy for the 
broach to tend to drift. 

In broaching the part, the cam is load- 
ed into the locating fixtures on the face 
plate of the broaching machine. The fix- 
ture has two adjusting screws for moving 
the cam in relation to the keyway during 
machine setup. 

A progressive broach designed by 
Colonial Broach Company, is used together 
with a broach follower to guide broach and 
avoid drift. The first 11 teeth on the 
broach “rough” the hole, while the next 18 
teeth “rough” the keyway. The last few 
teeth finish the keyway and size the hole. 
Step per broach tooth ranges from .001 





to .003”. Actually only about .010 inch 
of stock is removed per side. Limit on the 
ID is .002” while the keyway must be cen- 
tral with the bore within plus or minus 
.001 inches. 

Broching speed is 18 ft. per minute 
(3.6 inches per second). Soapy water is 
used effectively as a coolant not only for 
broaching, but also for turning the ID 
which is done with high speed steel tools 
on a Lo-Swing lathe. 

Life of broaches per grind is from 2,000 
to 2,500 pieces, with an output of 144 
pieces per hour, an excellent job consider- 
ing the difficulties involved. 

A second nylon part (at right in Figure 
1) also has its ID and inverted key broach- 
ed in the same fixture on the same Colonial 
machine (see Figures 2 and 4). 
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TUNGSTEN CARBIDE 


/ 


f 


are regularly fabr 
olid Tungsten Carbide, 
outperform steel *50 t¢ 


CUT Down-time—Scrap 
and Inventory! 


INCREASE Production, 
ccuracy and Profits! 


PLANT AND GENERAL OFFICES: BRIDGEPORT, MICH. © SALES OFFICES IN ALL PRINCIPAL CITIE 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 

















Heart of Wales  HYDRA-SPRING UNITS 
Hydra-Spring Hole Punching Unit for 





punching round or shaped holes 3 
in material up to 3 / gq thick 
j 

: 





{ ‘ & 
Pee Tee eaee wee Wiite Vnkes tprings A major PROBLEM in perforating sheet metal has been the stripping 
(one on each side of the punch). The Hydra-Spring of thick material... not the punching. Wales Hydra-Springs solve this 
at left of the punch is a cross-section view. age old problem by providing many times more stripping pressure 
than mechanical springs of the same volume. 

These revolutionary springs permit compact, self-contained, independ- 
ent Wales Hole Punching Units to punch and strip material up to %" thick. 
Such ——— performance is the result of utilizing the compress- 

















ra xs oe ces oS ibility of —— uids. Wales Hydra-Spring loads may be changed by : 
ee ae ' ‘ : a simple adjustment to increase or decrease the volume of fluid. 
: This is too big a story to tell in this space so WRITE TODAY for s 
complete information on Wales Hydra-Spring Hole Punching Units. be 
WALES-STRIPPIT CORPORATION q 
George F. Wales, Chairman a 
355 Payne Avenve, North Tonawande, N. Y. 4 
( Between Buffale and Niagara Falls) 
Wales-Strippit of Canada Ltd., Hamilton, Ontario 
Specialists in Punching and Neotching Equipment 
# 
- « 
ne A straight line setup of the same group of Wales 4 
‘ -Spri Hydra-Spring Units as shown at left with 4" thick Showing the same setup of Wales Hye 
Hole Punching Unies in'a press brake. Note the Punched work in foreground. The only limiad Wists Paadiing Unit o thowe & toh ih 
~ %" thick work in the foreground. of the number of holes punched in each operation is es nt ~ sai Ky P +. 


is the capacity of the stamping press or press brake. 
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SA . you shouldn’t — nor should you use just any 
tel grinding wheel when you can use Bay State’s . 
proven best in the field for the countless inside grinding jobs. 
that call for speed and accuracy. 

Deservedly popular, Bay State Internal Grinding Wheels are: 
@ UNIFORM — due to exacting standards of manufacture 
@ TRUE-RUNNING — because of accurate centering 
@ LONG-LASTING — because they fit-the-job, 

through the proper selection of grit and grade. 

(That’s where Bay State engineering experts 

will really help you.) 


Hydra 4 BAY STATE ABRASIVE PRODUCTS CO. 
Note noth Westboro, Mass. 


Branch Offices and Warehouses — 

Chicago, Cleveland, Detroit, Pittsburgh 
Distributors — All Principal Cities 

In Canada: Bay State Abrasive Products Co. 
(Canada) Ltd., Brantford, Ontario 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 

















All Metal JIFFY CABINETS 
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1001 Time-Saving Uses For Home and Business! 


SMALL PARTS BOLTS CARBIDE TIPS 











index tabs. 





Solid aluminum drawers complete 
with aluminum dividers and colored 


WASHERS NUTS MOUNTED POINTS 
NAILS DRILLS TOOLS 
SCREWS TAPS LABELS 


and YOU NAME IT! 


All metal JIFFY cabinets have a sturdy steel frame “4 
hammered aluminum finish in silver gray color. 

Drawers are solid aluminum. Individual metal draw 
guides keep the drawers in a free sliding position. 
Full requirements of removable drawer dividers a 
colored index tabs furnished with each unit. 


WE PAY ALL SHIPPING COSTS 








CLIP »w MAIL 


TO: HANDY PRODUC 


P. O. BOX 2447, CLEVELAND 12, 0 





PLEASE SEND IMMEDIATELY THE QUANTITY AND SIZE JIFFY UNIT LISTED BELOW 


L_|s28'o5 [_|siZo5 | |$9$s 


|_|s7$s | |seSs |_|sa%s 














MAR - 52 | py BASE SHIP AS FOLLOWS: 
FIRM Open Account 
Purchase Order Enclosed 
ADDRESS Check or Money Order 
CITY STATE 0.0.D. 
Ohio Customers Add 8% Sales 1 
ORDERED BY DEPT, ___|_us. A. Only 
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es CHUCKS 


NEW 
2-JAW 
AVIATION CHUCK 


Tuis is the slickest way ever 
devised to hold irregular shaped parts 
for duplicate machining operations with- 
in .0005 precision. 

The master jaws have soft top jaws 
which you machine to hold your specific 
work, then harden if you wish. That’s 
not new. But the way the Adjust-Tru 
principle saves time on accurate rechuck- 
ing is truly amazing. The jaws move in 
and out simultaneously to grip the work 
with a single-pinion action — just like 
any scroll chuck. 

You make but one adjustment for pre- 
cision when you start your run — then 
re-chuck with scroll chuck speed without 
further adjustment. 

Ask for a catalog with full details. 


BUCK TOOL COMPANY 


418 Schippers Lane 
KALAMAZOO, MICHIGAN 
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. . - Forging Dies, from page 63 





Fig. 7. Completed half-roller forgings on a 
roller type cooling conveyor. When cool, forg- 
ings go to another department where each pair 
is butt welded to form a track roll. 


Fig. 8. Showing camshaft being removed from 
hammer after forging, ready for trim flash in 
adjoining press. 





Flash is trimmed off in a press die im- 
mediately after forging, and a second im- 
pression in this die restrikes the forging, 
especially along the trim line. Each forg- 
ing is then placed in a rack, Figure 9, 
made from a series of tubes about the 
length of the forgings so that it will cool 


without bending.. It might be bent if 
forgings were piled or handled in bulk 
while still quite hot. When cooled, the 


Fig. 10. Solid line drawing of track frame guide 
Subsequent bending, indicated by dotted lines, is 
U-shape and brings the end bosses nearly together 
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Fig. 9. Rack made from lengths of tubing to 
form compartment into each of which forgings 
are placed so that they will cool without the 
warping that might result if forgings were 
stacked while still hot and soft. 





Fig. 


33. 
done in this hammer using a die that does form- 
ing operations. 


Forging on the track frame guide is 


forgings are ready for transfer to heat 
treating. A helper is required at the ham- 
mer but 31.4 forgings are produced per 
hour. They weigh 38% lbs. each. 


Forging Track Frame Guides 


Among other forgings, one termed a 
track frame guide, Figure 10, is made 
from 4” round billets 14” long and weigh- 
ing 63 lbs. each. These billets are heated 
to about 2250° F in a box furnace and 

(Continued on page 102) 


forgings shows how it appears before it is bent. 
done in two operations. This gives the piece a 
for later arc welding. 





Bw" a2 Wen = 









































cuts grinding time 33% 
-.. cuts wheel costs 50% 
with the right 


Here’s how Rotor Tool engineering 

assistance helped a New England 

manufacturer of large machine tools: 

PROBLEM: Getting into recesses, 
corners, ‘contours -in. large _ma- 
chine tool castings of high carbon 
steel. Finish was important. Used 
large cone wheels at 6000 R.P.M. 
Average weight of grinders was 
12 to 13 lbs. Hard to control on 
small contours. 


SOLUTION: Rotor Application 
Engineer recommended Rotor 


da 
AA 
a 


- 

ia 
fg 
/ 


__ al 


M-87 1 Short Spindle Die Grinder 
at 17,000 R.P.M., using small 
cone wheels. Tool weight is only 
4 lbs. 10 oz., permitting faster, 
easier handling. 

RESULTS: High-speed, light-weight 
Rotor Grinders have cut grinding 
time 33%. Saves 50% in wheel 
costs. Cut operator fatigue. 


Rotor Application Engineers can 
demonstrate savings on your job. 
Write for Catalog No. 38. 


AIR O’TOOL 


31@} KO) KOLO) F 





102 


- . « Forging Dies, from page 100 


Fig. 12. Before bending, the track frame guide 
forging is reheated and restruck in the finish 
— of this die to bring all sections to 
size. 


then go to a 3000-lb. steam hammer using 
roughing dies to draw out and produce a 
tong hold. Reheating is then done to about 
2260° F in a pusher furnace because much 
more work is required to convert the blank 
to the shape shown in Figure 10. The 
piece then exceeds 36%” in length, has 
a heavy boss at each end and is flattened 
to 8%” width besides being recessed near 
one end. The solid lines of the drawing 
in Figure 10 show the profile shape of the 
part as the forging operation is completed. 
The dotted lines indicate the shape of the 
piece to which it will be ultimately bent 
and formed for welding. 

This second set of forging operations 
includes drawing in a fuller cavity to help 
distribute the metal, rolling for further 
distribution and shaping of sections and 
final striking to attain correct shape. All 
three are done in the die shown in Figure 
11 in a 12,000-lb steam hammer. After 
trimming, the workpiece is restruck in the 
finish impression of the die, Figure 12, 

(Continued on page 135) 


Fig. 14. Forging as it 
appears at the end of 
the bulldozing opera- 
tion that brings the 
end bosses so close to- 
gether that they nearly 
touch. 


TOOLING and PRODUCTION 


Fig. 13. After the track frame forging has been 
bent to V-shape in a press, it is placed in this 
bulldozer to complete the bend. 


Fig. 15. After final forming in the bulldozer, 
the track frame forgings are clamped in this 
fixture to cool, so that end bosses will not draw 
farther apart. 
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18’ HEAVY DUTY 
PRECISIO: 
MACHINE. ATLAS (PRESS COMPANY DRILL z RESS 


With 6 “Bonus” Features 
For Better All-Around 
Heavy Duty Drilling 











* 62” Spindle Travel 


39” Max. Distance Spindle to 
Table 


63,4” Spindle—Nose, No. 3 MT 


Head and Table Positioning 
Mechanism 


Vernier Depth Stop Control 


+ + > 


Ball Bearing Drive 


Get these important new drilling 
advantages with a Clausing 18” Drill 
Press. The 614” spindle travel gives 
bigger job capacity, permits better 
use of production chucks. Drilling 
capacity: 34” in steel, 1” in cast iron. 

here’s 6” to 13” more capacity from 
spindle to table. Spindle is bigger, 
stronger — handles larger tools. Ex- 
clusive vernier control provides .001” 
depth accuracy. Positioning mechan- 
ism saves set-up time— moves both 
head and table. Massive construction, 
precision-machining throughout, and 
the smoothness of 5 ball bearing races 
insure exacting accuracy on every 
Operation. Contact your Clausing dis- Precision Ground 13” x 18” 
tributor, or write for catalog. Oil Table, 12”x14” Base 


CLAUSING DIVISION 


ATLAS PRESS CO., 484 NORTH PITCHER STREET, KALAMAZOO, MICH. 


SEE ADVERTISERS INDEX. PAGE 153, FOR KEY NUMBERS 
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New Process Cracks 
Bottleneck in Turbojet 
Engine Blade Production 


A new manufacturing process which will 
crack a bottleneck in the nation’s aircraft 
turbojet engine production program has 
been announced by the General Electric 
Company. 

Developed by the Company’s Thomson 
Laboratory at Lynn, Mass., the process 
involves fabrication of the stationary, or 
stator, blades of jet compressors in place 
of the relatively slow and expensive forg- 
ing technique currently used. At the left 
in Figure 1 is shown the fabricated type 
of blade. The other blade is the forged 
type. 

In addition to greatly speeding up blade 
manufacture, C. W. LaPierre, manager of 
the G-E Aircraft Gas Turbine Division, 
said the process promises great savings 
in critical materials and millions of dollars 
annually in jet engine costs to the armed 
forces. Furthermore, blade fabrication 
will relieve pressure on the nation’s forg- 
ing facilities. Considerably less produc- 
tion equipment is needed for fabricated 
blades as compared to forged blades and 
the equipment is less costly than that used 
in forging. 

Added to these advantages, cost reduc- 
tions of 55 per cent in stator blade manu- 
facture will be possible through fabrica- 
tion. Details of the fabrication process, 
which cannot be revealed publicly for se- 
curity reasons, will be made available 
through the USAF to other turbojet manu- 


Fig. 2. 


TOOLING and PRODUCTION 


Fig. 1. A complete fabricated jet engine blade 
is shown at left. On the right is the forged 
blade currently used in production models of the 
General Electric J-47 engine. The fabricated 
process has been approved for production by the 
Air Force, for use in the stator, or stationary, 
portion of the compressor. G.E. is establishing 
production facilities at its Lockland, Ohio, jet 
center. 


facturers in the nation. 

The critical material savings are esti- © 
mated at 39 per cent because of virtually © 
chipless production which reduces waste. 

Fabrication is one of several methods 
of blade manufacture under investigation — 
by the company as a _ substitute for 
forgings. 

The compressor, regarded as the “heart” 
of a jet engine, is the many-bladed device 
which forces air in great quantities to the 
combustion chambers. It consists of a 
“rotor” and a “stator.” The rotor is 


(Continued on page 106) 


This close-up of the stator of a General Electric J-47 jet engine compressor shows how fabri- ~ 


cated blades are simply inserted into place in slots in the compressor casing. The other blades shown ~ 
here are forged. They have been inserted in a blade ring, and the rings in turn have been inserted 


into the casing slots. 
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Fig. 3. This is the compressor stator of a Gen- 
eral Electric J-47 jet engine. Each stator has 
hundreds of blades. The “rotor,” the rotating 
portion of the compressor, also has hundreds of 
blades. Use of fabricated stator blades, instead 
of forged blades, will save the Air Force millions 
of dollars annually on one model alone of the 
several J-47 models produced by the company for 
the USAF. 


cylindrical and has hundreds of blades 
affixed to its outer surface. Surrounding 
the rotor is the stator, which has hundreds 
of stationary blades. Figure 2 shows a 
close up of a stator in which both fabri- 
cated and forged blades are installed. This 
compares the assembly of the two types 
of blades. The stainles steel blades on both 
the rotor and stator are precision manu- 
factured, with air foils similar to the air 
foil of the wing of an airplane. As the 
rotor turns, air is forced through the 
rotor and stator blades and compressed 
as it travels to the rear toward the com- 
bustion chambers. 

Current J-47 production models, for in- 
stance, have approximately 2,000 com- 
pressor blades, more than half of which 
are on the stator. Figure 3 shows the 
arrangement of stationary blades in a 
stator assembly. The fabrication process 
has been approved for the stationary 
blades, while the rotary blades will con- 
tinue for the present to be forged because 
of the high centrifugal stresses involved. 

Under the precision forging process, 
the blade and its base are hammered from 
a single piece of stainless steel. The air 
foil is formed during the hammering 
process. The base is dove-tailed so as to 
fit into a “blade ring” and the rings 
holding the more than 1,000 stationary 
blades are pushed into slots in the com- 
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pressor casing. 

Anticipating that the forging process 
constitute a bottleneck to mass production, 
the Aircraft Gas Turbine Division three 
years ago handed the problem to metal- 
lurgists of the Thomson Laboratory at 
Lynn, Mass. 

Their instructions were to determine 
whether blades could be manufactured 
without use of forging facilities, but still 
interchangeable with forged blades. Under 
the direction of G. B. Wilkes, Jr., labora- 
tory engineer, investigation turned to a 
principle used for some time in steam 
turbine manufacture whereby the blades 
are rolled in long strips, contoured to the 
proper air foil, and then simply cut to the 
desired length during. assembly. 

The engineers found the process adapt- 
able to turbojet manufacture. The base 
for the blade, which is an integral part 
of the forged blade, was a big problem. 
They spent two years in solving that 
before hitting upon a way of making a 
separate base having an opening therein 
so that the blade could be inserted and 
welded to it. The base is so shaped that 
it fills the same area as the present blade 
ring, thereby eliminating the ring and an 
expensive manufacturing and assembly 
process. 

The design of the base is such that it 
provides even greater resistance against 
vibration that may occur due to occasion- 
ally uneven air flows through the com- 
pressor. The new blade is much more 
strongly fastened to the casing, which 
will minimize the damage caused by a 
foreign object entering the compressor. 
Both of these items contribute to longer 
and safer engine life. 

Limited production of blades for engine 
testing was begun in late 1950 under F. 
A. Swan, planning supervisor for the 
Aircraft Gas Turbine Division. 

Performance tests were run on two 
engines equipped with fabricated stator 
blades before any substitution was au- 
thorized. After 500 hour endurance tests, 
thorough examination showed no undesir- 
able conditions or signs of future failure 
according to engineers. Performance tests 
showed no change in efficiency compared 
to engines with forged blades and one 
test showed a slight increase in efficiency, 
although the engineers said this probably 
was not significant. 
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. . « Copper Alloys, from page 67 





Fig. 1. 


better to set the furnace at the desired 
temperature and provide sufficient time 
for the load to be heated uniformly. 

The use of a salt bath having immersed 
electrodes, Figure 1, is becoming quite 
popular in the heat treatment of the non- 
ferrous metals and its application in the 
heat treatment of the copper base alloys 
is contingent on the specific composition 
to be annealed. Where this method is 
applicable, a uniform heating will be ex- 
perienced; a temperature variation with- 
in the salt bath usually being less than 5 
deg. Fahr. 

This type of furnace can readily be 
placed on an automatic basis as is illus- 
trated in Figure 2, thus realizing a con- 
siderable reduction in the time factor as 
compared to the conventional batch or 
continuous furnace design. In the brass 
mill, the bell type furnace such as illus- 
trated in Figure 3 is usually preferred in 
the annealing of coil stock. 

An operational procedure usually pre- 
ceding either an annealing or heat treat 
operation is that of cleaning off the lubri- 
cant used to aid in the fabrication of the 
item, whether it be a drawn article, 
stamped part or a screw machine product. 
There are several methods of removal of 
soil, thus either emulsion cleaning, alka- 
line bath cleaning, solvent cleaning, de- 
greasing or electrolytic cleaning may be 
employed; the method chosen depending 








Courtesy Upton Electric Purnace Co. 


Battery of batch type furnaces utilizing molten salt in the annealing of cartridge brass. 


upon the item, the method of manufacture, 
the choice of lubricant, etc. 

Lubricants made from animal or vege- 
table oils or greases such as tallow, lard 
oil, palm oil and olive oil can usually be 
removed by a process known as saponifi- 
cation. This procedure consists of im- 
mersion of the parts in an alkaline solu- 
tion where the oils react with the alkali 
to form water soluble soap compounds. 
The essentials in soil removal by this 

(Continued on page 110) 





; Courtesy Upton Electric Furnace Co. 
Fig. 2. Conveyorized salt bath furnace used in 
the annealing of cartridge brass. 
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Courtesy Bridgeport Brass Co. 


Fig. 3. Typical bell type furnace installation used in the bright annealing of coiled strip stock. 


Notice protective jacket. 


method would be a combination of heat, 
sufficient quantities of active chemicals 
and agitation whenever possible. 

Caustic soda, soda ash, and causticized 
soda form the least expensive and most 
direct method of producing alkalinity 
within the cleaning bath. However, such 
materials, as a general rule, possess less 
surface activity than materials of more 
complex chemical structure such as the 
sodium metasilicates, tri-sodium phos- 
phate or similar salts. 

Unsaponifiable mineral oils such as 
kerosene, machine oil, cylinder oil and 
general lubricating oils are usually re- 
moved by an emulsifying procedure em- 
ploying compounds containing soaps, wet- 
ting agents and dispersing mediums. 
Emulsifying cleaners are miscible with 
oils and can be washed off with water, 
but a slight film of oil may remain on 
the work which will necessitate a sub- 
sequent alkaline dip or spray treatment 
to obtain chemical cleanliness. Spray 
emulsion cleaning is of wide practice; the 
concentration being from % to 2 percent 
per gallon of water and the operating 
temperature usually being at 160 to 200 
deg. Fahr. Stable emulsions are desired, 
and where the supply water may be 
slightly acidic the emulsion may break. 
To counter-act this undesirable effect, an 
addition of % to 1 ounce of mild alkali per 
gallon of water can be made to the cleaner 
tank. 


Solvent cleaning is used to a consider- 
able extent in the removal of cutting oils 
from screw machine products; the pro- 
cedure merely consisting of immersing 
the parts in a suitable solvent at room 
temperature. Vapor degreasing methods 
are used when a quick method for the 
removal of soil is desired. In this method, 
the solvent vapor, usually a chlorinated 
hydrocarbon, condenses on the article to 
be cleaned with the condensate washing 
away the oily coating, leaving the pieces 
dry and clean. 

The low surface tension exhibited by the 
solvents enables this process to remove oil 
from surfaces in close contact far more 
efficiently than any other known cleaning 
method. However, specialized equipment 
is required and the cost factor must be 
carefully determined in relationship with 
the production requirements and the type 
of soil to be removed. Equipment can be 
obtained that is operable either by hand 
or on a continuous mechanized basis. 

In the electrolytic method of cleaning, 
alkaline materials are normally used; the 
alkalinity balance being such that a high 
electrical conductivity is realized. The 
bath temperature should be as near the 
boiling point as is permissible without 
producing excessive tarnish on the parts 
immersed. Cathodic cleaning is preferred 
over anodic cleaning due to the greater 
speed realized. In this procedure, the 

(Continued on page 112) 
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Jig Borer of the Carbide Era—For boring, drilling, 
reaming and spotting holes in dies, jigs and 
production parts, the speed and accuracy of the 
Moore Jig Borer cannot be equaled. More than 
1,100 users of the No. 1 model will verify that. 
Now with this larger No. 2 model specially 
engineered for the Carbide Era, holes from 
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required by other means. Hardened, ground 
and lapped lead screws, permitting table set- 
tings within .0001” by coordinate location, elimi- 
nate the need for end measures—reduce set-up 
time! Sensitive centralized controls for spindle 
speeds and feeds, quick tool-changing and easy 
lubrication add up to more time and effort saved 
—more accurate work produced. 


Vv 





— 


Jig Grinder of the Fifties—The originators of 
the Jig Grinder have done it again! With this 
completely new and larger Moore Jig Grinder, 
regular and irregular contours are ground to size 
and location after hardening. This extends the 
Jig Grinder’s traditional function of relocating 
straight and tapered holes. The same quickly set 
precision lead screws, as in the Moore Jig Borer, 
simplify the finish-grinding process. Holes from 
gz” to 8” can be reduced and ground within 
.0001”—by power or hand feed. The infinitely 
variable spindle speeds, up and down feeds, and 
special stops and scales built into the machine, 
permit fast, accurate grinding of contours. Com- 
plete punches and dies can be ground to figures, 
with no stoning or fitting required for perfect 
alignment of mating parts. 


In the Toolroom and on the Production Line, the Moore Jig Borer and Jig Grinder 
team up for speed and accuracy. Write for descriptive literature on both machines today. 


Moore Special Tool Company, Inc., 72 


HAVE YOU BOUGHT YOUR COPY OF PRE- 
CISION HOLE LOCATION? More than 7,000 copies 
of this valuable book on jig-boring and jig-grinding 
practices have been 
special price of $3 in U.S.A., $3.50 outside U.S.A. 
448 pages, over 400 illustrations, 184 pages of Wood- 
worth Coordinate Location Tables from 3 to 100 
holes. Send check or money order to Moore Special 


Tool Company, Inc., Bridgeport 7, Connecticut. 


6 Union Avenue, Bridgeport 7, Connecticut. 


sold to date. Available at 





ADD ¢ TO YOUR TOOLROOM 


JIG BORERS - JIG GRINDERS + PANTO-CRUSH WHEEL DRESSERS - DIE FLIPPERS 
MOTORIZED CENTERS - HOLE LOCATION ACCESSORIES 


SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 











112 


. - « Copper Alloys, from page 110 

work cleaned is the cathode and the gas 
evolved during the electrolytic action will 
tend to lift the soil, thus presenting a 
clean surface for subsequent operations. 

The use of a protective atmosphere dur- 
ing furnace annealing is highly recom- 
mended; the resultant work being bright. 
The savings realized in both time and the 
elimination of costly operational pro- 
cedures such as pickling will more than 
compensate for the cost of additional 
equipment to produce this atmosphere. 
This is especially true where high produc- 
tion is the rule rather than the exeeption. 

Copper is one of the easiest of metals 
to bright anneal; the protective furnace 
atmosphere utilized being generally a 
completely burned fuel gas with both the 
hydrogen sulfide and the sulfur dioxide 
removed by auxiliary scrubbing towers. 

A precaution to observe in the annealing 
of electrolytic “tough-pitch” copper is 
the avoidance of an atmosphere which 
contains reducing constituents such as 
hydrogen or certain hydrocarbons, other- 
wise an _ inter-crystalline embrittlement 
such as illustrated in Figure 4 will result. 
This embrittlement, caused by the reac- 
tion of the reducing gases on cuprous 
oxide within the metal, may cause the 
surface of the metal to open up in a 
series of fissures when stretched or bent. 

Alloys containing zinc such as the brass 
compositions are more difficult to bright 
anneal; this difficulty increasing as the 
zinc content of the alloy increases. This 
difficulty is traced to the oxidation and 
evaporation of the zinc from the alloy 
leaving the surface rough, etched and 
coppery in color. 

The most suitable atmosphere for the 
annealing of brass or-other zinc bearing 
alloys is either an inert nitrogen atmos- 
phere, or an active reducing gas such as 
hydrogen or hydrogen-generating con- 
stituents like the decomposition products 
of menthanol or other hydrocarbons. Both 
are rather expensive, and in many in- 
stances in commercial applications these 
alloys are annealed to produce a slight 
oxidation which is easily removed by a 
flash pickle. The resulting surface is com- 
monly referred to as a “clean anneal”. 

The nickel-silver alloys are the most 
difficult to bright anneal; the higher 

(Continued on page 114) 
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Fig. 4. Photomicrographs illustrating hy- 
drogen embrittlement of electrolytic tough- 
pitch copper, commonly known as gassing. 
Upper view is of such a surface at about 
10X. Center, a lengthwise section showing 
gassing on surface (about 30X). Below, a 
125X detail from the center view. 
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113 New American Standards Added Last Year 


The American Standards Association 
approved 113 American Standards in 1951, 
bringing the total of new and revised 
American Standards to 1181, Vice-Admiral 
George F. Hussey, Jr., has announced in 
a managing director’s report on 1951 ac- 
tivities. 

Membership of the American Standards 
Association, he said, now comprises 2246 
companies and 109 trade associations, 
technical societies, consumer organ- 
izations, manufacturers’ institutes and 
professional groups. This represents a net 
increase of 84 new company members and 
12 organization members over 1951. 


While most of the 113 new American 
Standards are in technical fields, Admiral 
Hussey said, many are of general con- 
sumer and public interest. 

He further stated that 369 projects are 
now being developed under ASA proced- 
ures by sectional subcommittees. Among 
these are standards on rayon fabrics, 
model laws and ordnances, and office 
equipment. 

In addition, the American Standards As- 
sociation is participating in 23 projects 
within the procedures of the 33-nation 
International Organization for Standard- 
ization. 





' 
New Standard on 
Surface Roughness 

A guide to designers, in- 
spectors and_ specification 
writers in designating the 
type of surface desired on 
industrial products, more 
particularly those with ma- 
chined surfaces, has just 
been approved by the 
American Standards As- 
socation. This document is 
the American Standard for 
Physical Specimens of Sur- 
face Roughness and Lay, 
B-46.2-1952. 

Two types of physical 
specimens are described in 
the standard. One type is 
for general purpose speci- 
men blocks—blocks which 
represent machined flat 
surfaces as actually pro- 
duced in the shop. The other 
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type of block is used for 
precision reference work 
such as checking the cali- 
bration of surface rough- 
ness measuring instruments 
and is not intended to 
represent surfaces as pro- 
duced in the shop by actual 
machining operations. 

For general purpose 
blocks the standard con- 
tains a table listing, for 


various types of finishes, a 
(Continued on page 117) 
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nickel alloys presenting less difficulty than 
the lower bearing nickel-bearing alloys. 
This is due to the high percentages of 
zinc within the composition; its reactance 
being similar to that of the brass composi- 
tions previously discussed. Dehydrated 
burnt ammonia provides an_ excellent 
atmosphere but it is quite costly. 

In one installation the utilization of a 
protective atmosphere made from the 
dehydrated, sulfur-free products of a fuel 
gas °a has proved satisfactory in the an- 
nealing of the 18 percent nickel silver 
alloy at approximately one-tenth the cost 
of an ammonia atmosphere. The resultant 
protective atmosphere contained 9 percent 
carbon monoxide, 5 percent carbon di- 
oxide, 0.2 percent methane, 10.9 percent 
hydrogen and 74.9 percent nitrogen. In 
addition, a low dew point was maintained 
in the cooling zone to prevent the forma- 
tion of zinc oxide. Details as to the fur- 
nace used and the procedure can be ob- 
tained from the reference. 

Both the silicon brass compositions and 
beryllium copper alloys are normally pro- 
tected by a hydrogen atmosphere that is 
bone dry. 

Where annealing is a common pro- 
cedure, the difficulty known as “fire crack- 
ing” is well known; this type of failure 
being caused principally by an unequal 
relieval of stress when the item to be 
annealed is placed directly into a hot fur- 
nace. This phenomenon is more common on 
spun articles where an unequal distribu- 
tion of stress is present. It may also occur 
on drawn shells such as is illustrated in 
Figure 5. 

The elimination of fire cracking can be 
accomplished by the utilization of a pre- 
heat prior to annealing; the time and tem- 
perature varying with the specific alloy. 
Usually the temperature range will be 
from 350 to 600 deg. Fahr. and the time 
period from one to three hours; this lat- 
ter factor depending upon the gage of 
material to be annealed, the type of alloy, 
the furnace load, and the specific form at 
the time of anneal. After the pre-heat, 
the alloy can then be placed directly into 
the furnace. 

In both the yellow brass and the 60/40 
(copper 60 percent, zinc 40 percent) 
compositions, hot breaks may be of fre- 
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quent occurrence; the brittle temperature 
range being from 500 to 750 deg. Fahr. 
From the practical standpoint, there are 
several operations in which brittleness 
may cause trouble, thus removal and 
rough handling of unit parts from the an- 
nealing furnace while they are in the 
brittle range is a frequent cause of this 
type difficulty. An obvious solution would 
be either air or water cooling to room 
temperature before handling. This type of 
breakage can also occur’ in machining, 
rolling or beading and in buffing, and will 
require precautions such as proper cooling 
so that this brittle range is not en- 
countered. 





Fig. 5. Fire cracking of an 18 per cent nickel 
silver drawn shell. 


Where a pickling operation is required 
to remove those oxides resulting from an 
anneal, the inorganic acids such as sul- 
furic and hydrochloric acids are commonly 
employed. This pickling operation usually 
produces a clean, lusterless surface and 
differs from “bright dipping” by surface 
appearance; the latter treatment produc- 
ing a bright lustrous surface and is always 
preceded by the pickling operation. The 
various solutions commonly employed for 
pickling are listed, thus 7: 


Solution A 


Sulfuric Acid .......... % to 1 gallon 
OS EE 4 gallons 
Operating 


Temperature ...... 100 to 160 deg. Fahr. 
(Continued on page 116) 
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Solution B 
Sulfuric Acid .......... % gallon 
To sce Gocens ncaa 4% gallons 
a 2 to § oz. per 
bichromate .......... gallon 
Operating 
Temperature ...... 80 to 100 deg. Fahr. 
Solution C 
Sulfuric Acid .......... 2 gallons 
Nitric Acid .............. 1 gallon 
cae 1 quart 
Hydrochloric 
| 1 oz. per 5 gallons 
Operating 
Temperature ...... room 


Solution A is more frequently used in 
the removal of scale deposits from cop- 
per and copper alloys including the tin 
bronzes, phosphor bronzes, manganese 
bronzes, naval brass and the aluminum 
brasses; the heavier the scale deposit, the 
higher is the concentration of the pickling 
solution and the operating temperature of 
the bath. Too high a temperature of a 
pickle bath will cause objectionable fum- 
ing and will increase the corrosion rate on 
equipment. 

Solution B is used as a second opera- 
tional step on brass compositions that still 
have a reddish cuprous oxide stain on the 
surface. Care should be taken in using 
solution B since either a too concentrated 
solution or a period of immersion greater 
than required will cause both etching 
and possibly pitting. These two fac- 
tors can be best determined by trial. 
Ferric sulfate can be used in place of 
sodium dischromate, and for certain pur- 
poses it is preferred, particularly where 
attack on base metal is to be kept to a 
minimum. 

Where it is desirable to obtain a glossy 
finish, Solution C is used. This, however, 
will follow the standard sulfuric acid 
pickle (solution A). The work is thorough- 
ly rinsed and usually immersed in a 2 to 4 
oz. per gallon solution of sodium cyanide 
to remove any acid stains. This is followed 
by suitable rinses. 

In some instances, it is customary to add 
wood soot to the bright dip to insure uni- 
formity of brightness on the surface of 
the dipped articles. The soot is stirred 
into the solution and the excess skimmed 
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off; this procedure is said to overcome the 
effect of too much hydrochloric acid which 
results in irregular brightness. 

A matte surface can be obtained after 
the bright dip operation_by using a solu- 
tion containing 65 percent by volume of 
nitric acid and one pound per gallon of 
commercial zinc sulfate. This dip is used 
at 180 deg. Fahr.; the parts being dipped, 
and then rinsed and dried in the usual 
manner. 

It is advisable to anneal the aluminum 
bronzes in a controlled atmosphere due to 
difficulty in the removal of scale deposits. 
These alloys having 7 percent aluminum 
or less can be pickled in solution A; and 
the resultant finish is clean but dull in 
appearance. A modification of solution B 
can also be used. Bright finishes can be 
obtained only through mechanical clean- 
ing, and alloys within this classification 
having more than 7 percent aluminum 
must have a mechanical action to remove 
the scale deposits. 

Due to the refractory silicon oxide phase 
in the scale formation on the silicon 
bronzes, final pickling procedures demand 
the inclusion of hydrofluoric acid in. order 
to obtain a bright clean surface. Initial 
pickling in solution A may be done to 
dissolve the oxides of copper; the final 
pickling solution should contain from 5 
to 10 percent by volume of sulfuric acid, 
10 to 20 percent by volume of nitric acid, 
3 to 5 percent by volume of hydrofluoric 
acid and the balance water. 

The solutions used for the pickling of the 
brass compositions can also be employed 
in the pickling of the nickel-silvers. The 
cupro-nickels can also be pickled in solu- 
tion B and bright dipped in solution C. 
Pickling of the cupro-nickels can also be 
done in a solution containing up to 25 
percent ferric sulfate and from 5 to 10 
percent sulfuric acid which is operated at 
a temperature up to 150 deg. Fahr. 

In the removal of scale in beryllium cop- 
per, solution A can be used, and the red 
staining that results can be easily re- 
moved by immersion in solution B. 

Solution Treatment’ and Precipitation 

Hardening 

The hardening and strengthening of a 
number of copper base alloys by thermal 
treatment is performed by a series of op- 
erations involving the controlled heating 

(Continued on page 118) 
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. . « New Standards, from page 113 
range of roughness heights in microinches, 
lay, and roughness width in inches. Six 
classes of surfaces are included: honed, 
lapped or polished; ground with periphery 
of wheel; ground with flat side of wheel; 
shaped or turned; side-milled, end-milled, 
or profiled; and milled with periphery of 
cutter. Altogether, nine roughness height 
values are given ranging from 2 to 500 
microinches. For each range of roughness 
height values, a tolerance is given. For 
example, for shaped or turned surfaces 
with roughness heights ranging from 32 
to 500 microinches, the tolerance is plus 
15 and minus 20 per cent. 

The specifications for precision refer- 
erence specimens refer to 
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H. B. Smith Heads 
NAM Patents Committee 

Harold Byron Smith, president, Illinois Tool 
Works Shakeproof Inc., Chicago has been ap- 
pointed chairman of the Patents Committee of 
the National Association of Manufacturers, ac- 
cording to an announcement by NAM president 
William J. Grede. 

The committee, composed of some 150 in- 
dustry executives, is concerned with strength- 
ening America’s patent system. Major tasks 
this year will be the study of proposals for a 
revision of the patent laws, the promotion of 
public understanding of the patent system and 
study of government procurement regulations as 
they affect patents. 

Mr. Smith is a director of the NAM, the Illi- 
nois Manufacturers Association, and Chicago 
Association of Commerce and industry. 





surface contour, material, 
accuracy, uniformity and 
rating. The standard re- 
quires that roughness val- 
ues of these specimens shall 
not vary from their desig- 
nated values by more than 
plus or minus one micro- 
inch or plus or minus three 
per cent, whichever is the 
larger. For any given speci- 
men of this type, the stand- 
ard deviation of the peak 
heights shall not exceed five 
per cent of the nominal 
value of the height. This 
standard is a companion 
document to the American 
Standard Surface Rough- 
ness, Waviness, and Lay, 
B46.1-1947. 

Copies of the American 
Standard for Physical Speci- 
mens of Surface Roughness 
and Lay, B46.2-1952, will 
be available from the 
American Standards As- 
sociation, 70 East 45th 
Street, New York 17, N. Y., 


information 





For complete 


Can be used on any drill press, 
lathe or electric drill. 


Generates round, straight surfaces 
with any desired surface finish. 





or from the American So- 
ciety of Mechanical Engi- 
neers, 29 West 39th Street, 





New York, N. Y. 


write or 
call 


MICROMATIC HONE CORPORATION 


8100 SCHOOLCRAFT . * . DETROIT 4, MICHIGAN 





SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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. . » Copper Alloys, from page 116 

and cooling of the material in the solid 
state. The purpose of the operations per- 
formed is to control the size and distribu- 
tion of a precipitate formed by those 
soluble elements which have been inten- 
tionally added to the alloy. The term 
“solid solution” refers to the solubility of 
one metal in another; this phenomenon 
occurring very readily in a number of 
copper and aluminum base alloys. 

The simplest explanation of this reac- 
tion can be made by the following analogy, 
thus: in the addition of salt to water, a 
definite amount of the additive, depending 
upon the temperature of the water, will 
go into solution. In raising the tempera- 
ture of the water, a proportionally larg- 
er amount of salt can be dissolved; 
and conversely, the lowering of the water 
temperature will cause that salt which is 
in solution to precipitate or be thrown out 
of solution in the form of crystals. The 
size of the precipitated salt crystals can 
be increased by controlling the tempera- 
ture of the solution. 
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lowed by a subsequent precipitation or 
“aging treatment”; these two terms being 
used synonymously. This second treat- 
ment, which occurs at a lower tempera- 
ture, will cause re-precipitation of the un- 
stable phase and results in an increase 
in the mechanical properties of the alloy. 

This “aging” treatment may follow im- 
mediately the solution treatment with no 
intermediate working being performed on 
the alloy. The alloy may be subjected to 
some cold working between the two treat- 
ments or, in some instances, cold work 
may be performed after the combined two 
heat treatments. The most effective se- 
quence of operations where cold working 
would be involved would depend upon both 
the alloy and the specific properties that 
are desired. 

Solution heat treatment differs from an 
annealing treatment such as previously 
discussed. The processes of recovery, re- 
crystallization and grain growth are simi- 
lar in both treatments. In an annealing 
procedure, however, the temperature of 
treatment allows the precipitate of soluble 














Alle Chemical Composition, Percent 
y Copper Beryllium Nickel Cobalt Chromium Phosphorous 
Beryllium Copper 97.65 2.00 0.35* 0.35* 
Nickel Beryllium Copper 98.10 0.40 1.50 
Cobalt Beryllium Copper 97.00 0.40 2.60 
Chromium Copper 99.40 0.60 
Copper Nickel Phosphorous 98.50 1.25 0.25 
*Either one or the other 








Basically, the same phenomenon is real- 
ized in the copper base alloys such as 
beryllium copper where the additive ele- 
ment, beryllium, acts similarly to salt in 
a dissolving medium which in this instance 
is copper. The thermal treatment used 
to put this soluble constituent into solu- 
tion and to prevent or retard its im- 
mediate precipitation is known as “solu- 
tion heat treatment”. It consists of plac- 
ing the soluble element into solition by 
raising the temperature, pre-determined 
by the specific alloy, and after a suitable 
soaking period it is rapidly quenched 
which prevents, to a varying extent, re- 
precipitation. 

The commercial strength of a _ heat 
treatable alloy is not obtained by the 
above treatment alone, but by a combina- 
tion of a “solution heat treatment” fol- 


constituents to coalesce or to grow into 
coarse particles so that they have less 
effect in restricting deformation. In solu- 
tion heat treating, the soluble constituents 
at the temperature of highest solubility of 
the specific alloy will actually dissolve in 
the parent metal. A number of the copper 
base alloys respond to the treatment as 
stated above; the most commonly used 
alloys are listed herewith. 

Since beryllium copper has gained the 
widest industrial acceptance and applica- 
tion of the alloys listed, it may be better 
to limit the discussion to this specific alloy 
composition. The beryllium copper alloy is 
characterized by good corrosion resistance, 
good electrical conductivity, both high 
tensile and fatigue strengths, high hard- 
ness and low stress-strain hysteresis. The 

(Continued on page 148) 











APRIL, 1952 119 


Grobet 
RIFFLERS 


GROBET produces 
more RIFFLERS in 
more shapes and 
sizes than any com- 
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. . . Hi-Jet, from page 169 

duration of operation in minutes before 
the tools failed. The test was set up so 
that each tool failed in 3 to 6 min. when 
cutting without lubricant in an effort to 
shorten the duration of the Hi-Jet test to 
a couple of hours instead of days. 

The majority of tests were made on 
SAE 1020, SAE 3140, and SAE 3150 steels 
with high-speed tool steels. However, ad- 
ditional tests have been run on stainless 
steel with high-speed tool steels and 
another series of tests was made on SAE 
3150 with carbide tools. One of the most 
interesting characteristics of these tests 
was the consistency of the results pro- 
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duced by Hi-Jet. Tool life under test con- 
ditions never varied more than 25% and 
was usually within 10% for a given set 
of test conditions. This is a decided con- 
trast to the scatter obtained with the older 
test methods which vary as much as 
several thousand per cent, due principally 
to the effects of built-up edge and micro- 
structure of test specimens. 

At Thompson Products, Inc., additional 
tests were run on a production basis on 
Inconel M and AISI 8742 with carbide 
tools. The results here have been just as 
remarkable as those at Gulf’s Research 
Laboratory. 

On aircraft valves made of Inconel M, 
for example, the number of 





a 


pieces machined per tool 
grind by the old method 
was extremely low because 
of the tough gummy nature 
of this nickel-chromium al- 
loy. When Hi-Jet and Gulf 
Hi-Jet. Oil were applied to 
the job, the number of 
pieces machined before tool 
regrinding was necessary 
was increased a minimum 
of three times. 

In the second group of 
tests, on a 3 in. diameter 
shaft of AISI 8742 steel, a 
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Zagar 2" holding 
fixture 


Zagar 5-C 






3 to 1 improvement in tool 
life was produced with Hi- 
Jet. 

The new system was in 
the experimental stage for 
nearly a year, and over 600 
tests have been made on a 
variety of metals ranging 








pu 
type collet 


At any age Zagar collet, holding and indexing 
fixtures “keep their grip”. Adopt this sure, eco- 
nomical way to hold your work in simple or 
intricate machining operations. Zagar also has 
a complete line of air-operated holding fixtures 


and collet lathe chucks. 
Ask for Engineering Manual T-4. 


ZAGAR TOOL, INC. 
29000 LAKELAND BLVD. - 





Zagar I" indexing fixture 


CLEVELAND 23, OHIO 


from SAE 1020 to titanium. 
All the tests showed a re- 
markable improvement in 
cutting tool life with the 
increase on high speed tools 
from 6 to 12 times and on 
carbide tools from 3 to 5 
times. 

All comparisons have 
been made on the basis of 
using the best conventional 
oil recommended for the 
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overhead flood 
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Gulf Hi-Jet Oil. 

At first, Hi-Jet will find the widest ap- 
plication on turning operations simply be- 
cause it can be more easily applied to 
lathe tools. However, with suitable nozzle 
designs and attaching fixtures, Hi-Jet is 
practical for many other types of ma- 
chining operations. 

Good results can be produced on most 
types of lathe and boring mill work, but 
the most remarkable savings will be made 
on high-production jobs, where tool life is 
abnormally short. Hi-Jet is extremely 
practical for jobs where setup time is 
high in relation to operating time on the 
machine or where the number of tool 
changes is excessive. It is also ideal for 
low-speed operations where 
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tion will mean loss of advantages inherent 
in the new method. 

Hi-Jet will be manufactured by Thomp- 
son Products, Inc., of Cleveland, Ohio 
under licenses from Gulf Research & De- 
velopment Co. It was invented by Mr. R. 
J. S. Pigott, director of engineering re- 
search of the Gulf Research & Develop- 
ment Company. Current tooling schedules 
indicate delivery of the first production 
units on or about July 1, 1952. 

In addition to the immediate advan- 
tages, Hi-Jet and Gulf Hi-Jet Oil offer 
other indirect advantages. 

As a result of increased tool life, setup 
and tool grinding time on many jobs can 

(Continued on page 149) 





large amounts of metal 
must be removed. 

Hi-Jet equipment, as it 
is presently manufactured, 
will include all the parts 
necessary to mount it on 
most types of engine and 





7 
turret lathes, with the ex- 
ception of a single section 


of angle or channel. And 
several styles of nozzles 
provide for different sizes 
and shapes of tools. 

Hi-Jet has only a few 
component parts, consisting 
of a motor-driven pump, 
filter, pressure - regulating 
valve, jet nozzle, nozzle 
holder, and _ special low- 
pressure coolant spray. The 
suction side of the system 
is connected to the existing 
coolant system and the dis- 
charge end is connected by 
flexible hose to the jet noz- 
zle, which is held in the 
nozzle holder and attached 
by a suitable fixture to the 
cross slide or toolholder of 
the lathe. 

The jet nozzle must be 
mounted in such a way as 
to avoid chip interference. 
The stream of oil should be 
carefully aimed and firmly 
held so that it is always 
in contact with the cutting 
edge of the tool. This is the 
most important considera- 
tion in mounting. Misdirec- 










speed-ups 


LIVE CENTERS 


< oe) Run lathes faster—make deeper cuts. No 


gouging, burning or spoilage. Highest ac- 
curacy. Male, Female and Pipe points. 
Also Heavy Duty Models. 
ELECTRIC ETCHERS 
Easy as using a pencil to etch iron, steel 
or their alloys. Burns smooth, permanent 
mark. Ends cost and delay of special 
name plates. Safe, portable—3 models. 
DEMAGNETIZERS 
Demagnetize tools, punches, dies, drills, 
work from magnetic chucks, Prolongs 
tool life. Three models. 
ELECTRIC TACHOMETERS 
Quick, convenient. Two sizes—2500 
and 5000 RPM. 
"XPAND-O-LAP" 
Self-aligni 


g, self-expanding laps. 
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Keeping Operators Safe in Forging Operations 


There are certainly many aspects and 
approaches to the problem of “Keeping 
Operators Safe in Forging Operations.” 
One of the instructions to keeping opera- 
tors safe would be eliminating undue risk 
by requiring a physical examination. This 
procedure will eliminate those not able to 
perform, to a great extent, our rather 
heavy type of work. Surely if we are go- 
ing to have a good record we will want to 
start with our employees physically fit. 

If we are going to keep operators safe, 
one of the positive approaches would be 
to let them know what we expect of them. 


It doesn’t take too much time, before an 
employee goes to work, to go over the pro- 
gram of accident prevention in your plant 
with him. This gives him a different per- 
spective entirely than when we allow that 
same person to find out the hard way or 
through experience of getting hurt. We 
assume too often that they know or should 
know these things. This can be done by 
the personnel department or by the safety 
director. 

Accidents don’t just happen; they result 
from unsafe mechanical or physical condi- 
tions, an unsafe act of the employee or a 
combination of both of 
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Prevent This LOSS 





Pneumatic Power Tools 


Turn out more work, easier 
faster, with lightweight, vibra. 
tionless tools that reduce fa- 
tigue to an absolute maximum. 
Typical of Mall compactness 
and precision in pneumatic tools 
is this No. PG-K1030L Lever 
Throttle Die Grinder, weighing 
only 34 of a pound and easily 
held in the palm of the hand. 
With a guaranteed speed of 
30,000 rpm. and a maximum of .0015 
runout at the collet, this Mall Pneumatic Die 
Grinder assures accuracy, precision and ease of operation. 


Send For Complete Illustrated Bulletin With Price List. 


40 Factory-Owned Warehouses, Coast 
To Coast, To Serve Our Customers. 


these factors. 

There are several safety 
features about hammer op- 
erations which can be used. 
These reduce risks and 
therefore are advisable. To 
enumerate a few: we use 
wire cable to keep the seg- 
ment arm from hitting the 
operator in case of break- 
age. The wire mesh guard 
over the operator’s head is 
kept from breaking off by 
wire cable attached to outer 
corners. Head bolts and 
front’ releasing rod have 
wire cable attached to them, 
then to a stationary part of 
the hammer. The large pin 
in the eye on the front or 
operator’s side of the hous- 
ing has wire cable attached 
to that. 


All these safeguards pre- 
vent the operator from get- 
ting hurt in case any part 
should break. A hammer 
board guard box also pre- 
vents hammer boards from 
injuring the operator or 
others nearby if they break 
while the hammer is in op- 
eration. Scale shields are 
attached to the base of the 








7712 S. Chicago Ave, © 


» MALL TOOL COMPANY 


Chicago 19, Illinois 


hammer and prevent the 
seale from blowing into the 
eyes of those passing by 
the forging operations or 
even the operator himself. 
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by F. W. Fiske, Safety Director 
THE BREWER-TITCHENER CORPORATION, Cortland, N. Y. 








The Drop Forging Association Safety 
Committee has spent much time and effort 
to ascertain if there was anywhere a por- 
able pneumatic key driver. Today one of 
the most used devices for driving keys in 
or out is the battering ram. There is al- 
ways a risk of mushroomed pieces break- 
ing off the ram or the key. 

Now one of the drop forge plants has 
reported a pneumatic air operated portable 
key driver. They have two sizes and 
report success with them. Both are trans- 
ported by industrial lift trucks. They 
report this operation only 


forging operations in the use of the air 
trip is the elimination of much of the 
fatigue of the operator. With the wooden 
treadle, not only is it not guarded but you 
have to lift your foot up in order to trip 
the hammer. With air trips you keep your 
heel on the floor and your foot on the 
small pad of the air trip. In other words 
you don’t take your foot off the platform 
you are standing on. There is some main- 
tenance in connection with their opera- 
tion but certainly not excessive. 
(Continued on page 128) 





requires fifteen minutes to 
perform. In addition the op- 
erator is protected from the 
key or drift fragments. 
We at The Brewer-Titch- 
ener Corporation have in- 
stalled on all our board 
drop hammers the air trips. 
This means we have taken 
off the wooden foot treadle 
and subsituted the air trip. 


kkk 





Mr. Fiske’s article originated as 
an address before the National 
Safety Council’s 1951 Congress. 
We gratefully acknowledge the 
Council’s permission to present 
it here. Ed. 





Th ae = d | A FULL LINE 

is trip is guarded as a 

part of the unit and there- OF QUALITY 
fore a definite safety fea-, END MILLS 

ture as it is not possible to 2 —es 
trip the hammer accidently INCLUDING 


by dropping anything on 
this trip. This can happen 
with the usual wooden) 
treadles; the principle of 
the operation being that the 
air in the cylinder raises 
the lift rod which controls 
the rolls and then the rod 
drops of its own weight. 

Another feature in keep- 
ing operators safe in the; 
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3 FLUTE SERIES 


Arrow specializes in “Specials” and also 
produces a standard line of quality Reamers 
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Circle postage-free Inform-A-Gram Key Number for your request. 


Carpenter's Four-Color Segregation Chart, de- 
signed to help users of stainless steels quickly 
identify various stainless types, has been re- 
vised. It is also useful in separating stainless 














steel scrap for salvage. THE CARPENTER STEEL 
CO., 306 W. Bern St., Reading, Pa. will provide 
copies. 

Circle Inform-A-Gram No. Cl. 

Carborundum Grinding Bulletins (below) are 
now available in a revised series. There is a 
total of 32 booklets, eight of which are entirely 
new. These bulletins are intended to help you 
do a better all-around grinding job. Subjects 
covered include grinding wheel safety, chip 
‘disposal, wheel balancing, dressing and truing 
tools and procedures, surface grinding, cutting 
off, coated abrasive manufacturing, etc. To 
obtain the complete series, write for ‘Form 
A-1204" to THE CARBORUNDUM CoO., Attn: A. 
W. Cowles, Niagara Falls, N. Y. 

Circle Inform-A-Gram No. C2. 





A New Maintenance Manual on Stud Welding 
is being offered by KSM Products, Inc. “Main- 
taining Your Stud Welder,’’ a companion piece 
to KSM’s Operating Manual, consists of 12 
pages containing eight drawings and charts 
and 12 photos. Accompanying text helps to 
explain the various aspects of maintenance 
against a background of specific components 
and problems. The manual is divided into three 
basic sections: general information, mainte- 
nance, and accessories. Write to Stud Welding 
Div., KSM PRODUCTS, INC., Dpt. T&P, Merchant- 
ville, N. J. 

Circle Inform-A-Gram No. C3. 

“Principles of Abrasive Cutting” is an in- 
formative, 36-page Campbell booklet covering 
the basic principles of abrasive cutting, its 





methods and applications. Address CAMPBELL 
MACHINE DIV., American Chain & Cable Co. 
Inc,, Dept. T&P, Bridgeport 2, Conn., and ask 
for a copy of Booklet DH-301. 
Circle Inform-A-Gram No. C4. 
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The absence of mechanical or electronic parts assures 
“superior accuracy and reliability since the optical 
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This LEITZ ORTHOMETER speeds up inspection, 

allows more than one person to view scale 

simultaneously. The only moving ports are the 

contact tip and mirror. 

One graduation represents 50 millionths. 

Guaranteed accuracy over = range of 200 

graduations (.010") is .0000 

BE SAFE — SEND a GUIDE 
“OPTICAL MEASURING METHODS". 
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WHITNEY-JENSEN 
Nos. 129 - 130 


Deep Throat 
Power Punch Presses 


These efficient presses feature: 
high speed, deep throats, all steel 
welded frames, inexpensive auxili- 
ary attachments, various punches 
and dies from stock. They have a 
5-ton safety factor. 


Throat Depths—12” and 18” 
Capacity—10 tons 
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Acme is equipped to handle all types of precision 
grinding. Expert craftsmen, using newest methods 
and modern equipment, will do the job for you 
faster, better, more economically. Acme also offers 
a fla: lapping service that can finish surfaces to 
within millionths. Write for details. . 
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Two Aluminum Solders that 
are especially proficient in 
joining copper to aluminum or 
other metals and ten rods and 
electrodes for work on copper 
and copper-bearing alloys with 
torch, soldering iron and are, 
are featured in an illustrated 
All-State folder. The folder is 
titled "How to Use and Apply 
All-State Alloys and Fluxes for 
Welding, Brazing and Solder- 
ing Copper and Copper-Bearing 
Alloys.” There are complete 
instructions for use, techniques 
of application and description 
of the properties of the alloys. 
Write to ALL-STATE WELDING 
ALLOYS CoO., INC., 273 Ferris 
Ave., White Plains, N. Y. 
Circle Inform-A-Gram No. C5. 


“Proper Valve Lubrication— 
A Prerequisite to Good Control 
is a new Honeywell article 
reprint that discusses the im- 
portance of proper valve lubri- 
cation in keeping valves op- 
erating at peak efficiency. Also 
covered are the function, proper 
selection, methods of applica- 
tion and the various types of 
lubricants in general use. Fea- 
tured is a Honeywell Valve 
Lubricant Selection Chart. Ad- 
dress all requests for this re- 
print to MINNEAPOLIS-HONEY- 
WELL REGULATOR CO., Brown 
Instruments Div., Station 40, 
Wayne and Windrim Aves., 
Philadelphia 44, Pa. 

Circle Inform-A-Gram No. C6. 


A Colorful Wall Chart listing 
all of the Ampco bronze weld- 
rod and wire products avail- 
able by trade name, together 
with AWS-ASTM designation, 
has just been released. In ad- 
dition, and opposite the trade 
names, are descriptive informa- 
tion, typical applications, me- 
chanical properties, deposit 
chemical composition, recom- 
mended current and polarity, 
N.E.M.A. color markings and 
diameter sizes. Also included 
is a copy of the “Bronze Elec- 
trodes Selection and Preheat 
Chart.” Send requests to AMP- 
CO METAL, INC., 1745 S. 38th 
St., Milwaukee 46, Wis. 
Circle Inform-A-Gram No. C7. 


“Heat Treatment of Aircraft 
Steel” is a leaflet showing how 
hardness required to meet U. S. 
Government Specification MIL- 
H-6875 may be safely effected 
through the use of high speed 
quenching oils. The maximum 
hardness and strength of air- 
craft steels must be developed 
in heat treating. Hardness must 
extend to the core of the maxi- 
mum sectional thickness, with 
no allowance being made for 
steels which may be on the 
low side of the hardenability 
range. Write to E. F. HOUGH- 
TON & CO., 303 W. Lehigh 
Ave., Philadelphia 33, Pa. 
Circle Inform-A-Gram No. C8. 
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“The Engineers’ Illustrated 
Thesaurus,” by Herbert Herki- 
mer, is a new book containing 
over 8000 illustrations of ma- 
chine elements and assembled 
machinery for the engineer, de- 
signer, draftsman and manu- 
facturer to select the machine 
parts or equipment most suit- 
able for his special purpose. 
It will also serve as a guide 
for students and beginners. 
Every conceivable type of ma- 
chine element is reproduced 
and identified. Price is $6.00 
a copy. Write the publisher, 
CHEMICAL PUBLISHING CO., 
INC., 212 Fifth Ave., New York 
10, N. Y. 












PATENTED 


NOTHER 


GRINDING ROOM 


PROBLEM 
SOLVED 
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The small, precision- 
built machine you see 
above is the Radi-Form, 


a grinder attachment, that does almost everything but 
talk. The Radi-Form can move the work in a pre- 
determined arc of any desired radius, from 1/16” to 2” 
concave, from .00 to 2” convex, which means that radii 
can now be generated even on carbide tipped cutting 
tools in a matter of minutes, to within .0005 accuracy 
on a standard, unformed, cupped diamond wheel. You 
save headaches, time, and gain increased production. 


Write for literature and prices that will surprise you. 


W. F. MEYERS CO., INC., BEDFORD, INDIANA 
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. Operator Safety, from page 123 

To keep operators safe in forging opera- 
tions there are many items which should 
be used. Hard hats are quite commonly 
used in the forge industry to protect the 
head from falling objects. In a few cases, 
our Safety Committee of the Drop Forg- 
ing Association, in making inspections of 
member plants, have been asked to wear 
these hats. If your hammers are not 
equipped with wire screen sections over 
the heads of the operators, certainly hard 
hats are recommended. 

To give us a more accurate idea of 
where risks are in drop forge operations, 
the Drop Forging Association’s anlysis of 
department lost time accidents shows ham- 
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mermen and upsetters with a frequency 
rate 66.4, raw material handlers as 36.9 
and in third place, heaters, helpers and 
hot trim at 34.8. 

In many forging operations, especially 
in the forging of aluminum, leather aprons 
give needed protection to the operator. 
Occasionally flashings fly from the die and 
this leather apron prevents injuries to the 
abdomen. 

Many types of gloves are worn to pro- 
tect the hands of both hammermen and 
helpers and other groups working in the 
forge industry. According to the annual 
report of the Drop Forging Association, 
cuts, bruises and contusions rank first as 
injuries to hammermen, upsetters, heater, 





helpers and hot trim. Raw 


material handling is like- 
BIGGEST VALUE wise classified. This shows 


the need for hand protec- 
tion. Many asbestos hand 


TOOL and CUTTER GRINDERS protection ‘against the heat 







Will Do 
Anything That 
Machines 
Costing 2 or 3 
Times More 
Will Do 


a 


Distributed 
Only Through 
Franchise 
Dealers 


K. QO. LEE CO. 


ABERDEEN S.D 





TODAY! 


and ordinarily are furnish- 
ed free to these men. 

In the matter of gloves, 
there are many ways of 
handling this situation. I 
believe the most common 
one is where management 
provides the various types 
of gloves and has them 
available in the plant. 
Often they are sold below 
cost to the employees. 

Safety shoes prevent 
many toe accidents, there- 
fore some plants make it a 
Pimust to wear them, others 
encourage it. Some plants 
subsidize part of the cost, 
others keep them in stock 
and charge the actual cost, 
still others and probably 
smaller plants issue an 
order to some local shoe 
— Your |store or send away for 
uthorized them and deduct the cost 

“K-O" lover several weeks. I am 


Distributor ail P Ps 
Ghee convinced of one thing in 
Pts this field and that is that 


Descriptive jit is essential to get a good 
Literature fit and the right type if you 
are going to have satisfied 
customers. The Drop Forg- 
ing frequency rate for 1950 
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on toe accidents for hammermen and up- 
setters was 4, in raw material handling 3.8. 
Another important factor in keeping op- 
erators safe in forging operations is eye 
protection. The drop forging industry de- 
partment frequency rate of lost time acci- 
dents for 1950 shows 6.4 for hammermen 
and upsetters. This brings out the need 
for eye protection. The next highest fre- 
quency rate in any other department is the 
die room and machine shop with 2. 
Harry Gilbert, formerly of the Pullman 
Company, was probably the outstanding 
exponent of the need for eye protection. 
He often cited the fact that even office 
workers lost vision due to pencil points 
breaking and striking them in the eye. 
This may be somewhat 
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who will demonstrate to you how effective- 
ly this condition can be reduced. If this is 
one of your problems, I recommend you 
get in touch with them before you leave 
this convention. Dispensaries placed at 
convenient locations will not only take 
care of the fogging situation, but will 
provide material to keep lenses clean. 
These materials are necessary to a good 
efficient eye program. 

There are other schools of thought that 
feel that this program should not be com- 
pulsory; that to make eye protection avail- 
able and attempt to get employees to use 
it will accomplish results. In either pro- 
gram, I feel you need a further service. 

We in our plants built a regular goggle 





exceptional but surely drop 
forge employees are faced 
with some real risk in per- 
forming their duties; scale 
flying from dies, steel 
mushrooming from sets, 
battering rams and mauls. 
Small pieces of steel have 
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AIR 
ARBOR 
PRESSES 





(AIR OR SPRING RETURN) 





been known to fly from the 
drop die itself due to crys- 
talization. In many plants 
dust and dirt are blown into 
the eyes of hammermen and 
helpers from individual 
cooling fans, placed nearby 
to reduce the heat from the 
furnace and the heated bar 
being handled. 

These are some of the 
risks that men in the forge 
department have to contend 
with. This problem is gen- 
erally handled in prevent- 
ing eye injuries by what is 
termed 100 per cent use of 
goggles or shields. In other 
words man, plants have 


handled the prevention of 
eye acci’en's by the fact 
that eve sone, even visitors, 
wear eve protection while 


in the furge plant. 
Probably the most com- 
monly used device is the 
goggle with safety lenses 
and side shields. We often 
hear the excuse that they 
fog up. You will find at 
this convention, exhibitors 





Completely Flexible 


IR-MITE now supplies solid steel 

upright columns in any lengths 
required to give you these impor- 
tant flexibility features: 


1 Normal ram clearance of 0” to 

6" may be increased to any 
clearance required for special 
application. 


? Supplementary or replacement 

cylinders with any ram stroke 
required are available for quick, 
easy mounting on same brack- 
ets. 


3 Rapid socket wrench adjustment 
cylinder bracket swivels for per- 
fect alignment with work. 


Presses are available in 1%, 12, 
34 and 1 ton capacities—for stak- 
ing, riveting, marking, punching 
and similar operations. 
Write for complete catalog of Air- 
Arbor Presses and single and dou- 
ble acting Air Cylinders. 


AIR-MITE 
4417-B West Carroll Ave. 
Chicago 24, Ill. 
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cart that has casters on it so it can be 
pushed around through the departments. 
This cart has compartments in it for 
various types and sizes of goggles and all 
the necessary repair parts and tools. One 
day a week a man who has been trained by 
a national optical company goes through 
the shop and fits, repairs and takes care 
of the requirements of our employees. 

If some one has a gripe that the goggles 
hurt his nose or his ears, this man can 
eliminate his trouble and cause him to be 
a satisfied customer. This is vital to suc- 
cess. Furthermore, if he wears correction, 
we furnish him with a blank to take to his 
own oculist and the correction is noted, 
together with other necessary information 
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and returned to our goggle attendant. He 
places the order through one of the na- 
tionally known optical companies and soon 
the employee has safety goggles with his 
own correction to wear. 

To show management’s interest, the 
company pays one-half of the cost of the 
complete lenses and frames. This is only 
done where goggles are ordered with side 
shields and with the understanding they 
are to be left on. There is 60 per cent 
protection where goggles have no side 
shields and 98 per cent with. 

Some years back before this program 
was instituted we had the tragic experi- 
ence of someone occasionally losing an eye. 
Since this program has been in operation 
no employee has had loss 





IS CHOSEN FOR 
eG FASTER, COOLER CUTTING ON BOTH 
CONTOUR AND STRAIGHT CUTTING 


% 






i a 


Raker set, because of its design, assures a fast 
‘ cutting rate. It retains the saw kerf width for 
radius cutting. It combines strength with more 
efficient chip clearance where most cutting is on 


larger solids. 


See your Barnes Distributor for dependable 
saw blades and dependable technical advice. 


BARNES co., inc. , 


DETROIT 14, MICH. 


GARNES = 
more W. 0. 


1297 TERMINAL AVE. + 


of vision. For 1950 we had 
three lost time eye cases, 
none serious, and eight 
others with no lost time in- 
volved. In 1943, before the 
present program was put 
into effect, we had loss of 
vision in two eyes and 
thirty-two other doctor’s 
orders issued for a total of 
thirty-five _cases in our 
plant. We have a long way 
to go but we have made 
some progress on this basis. 

The Safety Committee of 
the Drop Forging Associa- 
tion recommends, however, 
the program of 100 per cent 
participation in wearing 
goggles for the most effec- 
tive results. It is surprising 
how many forge plants to- 
day operate on this plan. 

Still another phase in 
getting safety down to the 
man on the job is as fol- 
lows: we find that asking 
the hammer operator to be 
responsible for their crew 
under them, helps to some 
extent. Something like the 
buddy system with Scouts 
while in the water. 

We think the policy of 
giving out a “Safe Worker” 
to all our employees helps 
to get safety down to the 
man on the job. The comic 
approach is still effective. 
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We like the idea of putting up for one _tor’s orders issued or any lost time cases. 
week only, some appropriate poster which Most employees are interested to know 
we get through our membership in the how their own division is making out and 
National Safety Council. We select these also how much competition there is. 
to fit our needs. If you have someone in When the state-wide contest is conclud- 
your employ who has some talent in this ed, award dinners are held by the Chamber 
connection, you should by all means make of Commerce of certain of the centrally 
use of them. located cities. Top notch speakers and 
It has been our experience also, that, if entertainment are provided. Awards of 
we have a higher frequency of injuries trophies, plaques and merit ratings are 
than we should have in a department, we made. We see to it that a good group is 
close down the operations, say ten or present at this dinner from each division 
fifteen minutes before noon, and get the regardless of whether they are to receive 
employees together in a group. A platform an award or not. 
is placed right in the forge shop and I The other campaign we run is our own 
speak from this vantage point. Oftentimes inter-division contest. This runs April and 
this platform is what the men use to re- (Continued on page 155) 
place hammer boards. Very 
often ae will ps the — ‘ 
age employee doesn’t know 
: what the pt situation is. Big Shaper Performance 
You can put notices and ° 
reports up; surely some are Small Shaper Price 
1 interested and read them, 
t but others don’t. Through |The SHELDON 12” 
: this idea you get across |Back-Geared Shaper 
5 your message and it is very |i, neither too big, nor 
f much more personal. I have too small. It is just 
. found that where you let right for most shaper 
employees know how the ; 
Y situation stands, a majority work in most tool 
le of the time they will do |"0oms and shops. 
t something about it. in welel, desten 
a- Finally, one of our most |features, capacity and 
.r, effective methods of getting performance, it is a 
ab all-out participation of all “big shaper.” In price 
ng our employees in accident eeaiine: deal aad 
wn prevention is through “No |°P 5 © 
ng Accident” campaigns. We |foor tbe it vena” 
ti run two of these a year, one |bles a “small shaper. 
lasts thirteen weeks and the |It is the logical 1st 
in other eight weeks. The |shaper for the small 
whe longer one is where we sign shop and a cost- 
xe up in cooperation with the |eytting tool in 
ing New York State Associated multiple installa- 
be Industries. Ordinarily it tions in large 
ew starts early in September ea 
me and finishes early in De- |P ‘ 
the cember. - , 
uts We receive weekly re- Write for Catalog 
ports of just where we 
of stand. In addition I get out 
er” a weekly report covering 
elps the standings of each one 
the of our divisions. These have 
mic been entered separately. I | CHICAGO 
ve. also briefly cover any doc- |sHELDON MACHINE CO., Inc., 4235 N. Knox Ave., Chicago 41, I. 
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New G-E Program Will Train Men for Manufacturing 


A new major training program designed 
to prepare young men for careers in 
manufacturing in the General Electric 
Company has been announced by Nicholas 
M. DuChemin, G-E Vice-Pres.-Mfg. 

The three-year program will train men 
for supervisory, administrative and tech- 
nical positions, and will provide a sound 
understanding of basic manufacturing 
principles along with knowledge of all 
phases of shop operation and related 
functions, the G-E official said. 

The new program is the fifth major 
company-wide training program that G-E 
has founded. The company conducts a 
12-15 month Test Course, under which 


college engineering graduates test the 
company’s various electrical products dur- 
ing rotating three-month assignments; a 
Business Training Course, under which 
business administration and liberal arts 
graduates study accounting and allied 
business subjects as a background for 
accounting and financial management 
positions; a Physics Program of rotating 
assignments for college physics majors; 
and a Chemical and Metallurgical Pro- 
gram which trains chemical and metal- 
lurgy graduates in basic research, the 
engineering, manufacture and sales of 
chemicals and metal alloys, and the de- 
velopment and application of materials 
and treating processes for 
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TAPERED 
rEND MILLS “trea 


(Die Sinking Cutters) 


all Weldon End Mills are famous. 
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@ The extensive line of the well known Weldon End 
Mills includes Tapered End Mills, Constant Spiral. 
Also known as Die Sinking Cutters these end mills, 
filling a definite need, come in a wide range of sizes, 
giving a choice of many lengths and diameters. Weldon 
Tapered End Mills as standard stock items are all 3- 
flute, and offer a choice of %°, 1°, 2°, 3°, 5° and 7° 
angles. They represent the same high quality for which 


Weldon distributors throughout U.S.A. and Canada carry 
complete stocks to serve you. 





the company’s fabricated 
products. 

Mr. DuChemin said that 
General Electric’s decision 
was based upon tremendous 
demands for trained manu- 
facturing personnel caused 
by current high production 
rates, the highest in the 
history of the company, and 
even higher anticipated pro- 
duction in the years ahead. 

“The time is past when 
we can hope to develop suf- 
ficent numbers of competent 
manufacturing supervisors 
and specialists without pro- 
viding a broad foundation 
ae for their development 

through a planned program 
of training. The current 
manufacturing demands 
must be met by a special- 
ized program which will 
prepare men for careers in 
manufacturing,” Mr. Du- 
Chemin said. 

He stated that the new 
program would be a per- 
manent addition to General 
Electric’s training system, 
and that it would gradually 
integrate several local man- 
ufacturing training  pro- 
grams sponsored by indi- 
vidual units of the company. 

Mr. DuChemin explained 
that trainees for the pro- 
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gram would be selected from qualified 
college graduates in fields of engineering, 
business administration and the sciences, 
and also from within the company organ- 
ization, including graduates of the G-E 
Apprentice Training Course. 

Ages of the trainees will range between 
22 and 28 with major emphasis of selec- 
tion upon educational background, char- 
acter, intelligence and potential for de- 
velopment toward positions of responsi- 
bility in the manufacturing organization. 

Mr. DuChemin said trainees would re- 
ceive a series of rotating assignments, 
classified as shop, functional and general. 

Shop work, he said, will permit trainees 
to acquire fundamental experience in the 
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International Foundry Show 
at Atlantic City in May 

“Every Foundry in ‘52 has been adopted as 
the slogan of this year’s International Foundry 
Congress and Show which takes place on May 
1 through 7. The show is sponsored by the 
American Foundrymen’s Society and will be 
held in Atlantic City, New Jersey. 

The slogan was chosen to stress the im- 
portance of aggressive foundry participation 
in this year of rearmament for defense. In 
terms of new developments and new equip- 
ment on display, and in numbers of operating 
exhibits, this foundry show is expected to rank 
among the best ever held since the original 
foundry exhibit at Cleveland in 1906. With the 
emphasis on every foundry’s interest, the tech- 
nical program is pointed toward practical op- 
erations and methods. 





use of tools, and the op- 
eration of machines on a rs 
production basis. Me f/ 

Functional assignments 
will include training in 
manufacturing methods and 


planning, production and 
purchasing, cost and ex- 
pense control, and wage 


rate and time standards. 

The general group of as- 
signments will place the 
trainee in personnel and 
labor relations activities, 
manufacturing administra- 
tion, marketing and engi- 
neering. 

Classroom sessions. will 
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be held 36 weeks a year | 
with two, two-hour sessions 

weekly. These sessions will 
supplement job experience 
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ees during the three-year T 
program. 

Headquarters for the pro- 
gram will be in Schenectady 
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with a number of training 
centers located at key plants 


DRILL FROM EITHER SIDE 


accurately—with just a single set- 
ting of stock. The Heinrich Handy 





throughout the country. 








RONALD J. AHERN, presi- 
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Drill Press Vise automatically squares 
work .. . built in V-groove permits 
precision side and end drilling of 
round stock. See your Distributor or 
ee write for further details. 








dent of The Billings & Spen- 
cer Co., has been appointed 


DRILL ROUND STOCK 





to the Drop Forging Industry 
Advisory Committee of NPA. 
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NATIONAL MACHINE TOOL CO. 


Dept. 132-0 © RACINE, WISCONSIN 
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Carbide-Tipped Tap Life 7 Times That of HSS 


Pratt & Whitney carbide-tipped taps 
outlived high speed steel taps more than 
seven to one on a recent production run 
of diecast parts. The P&W carbide taps , 
had an average life of 30 hours as com- 
pared to the high speed steel taps’ four- 
hour life. In many cases the carbide taps 
could stand three sharpenings after the 
original cutting edge had failed. Not only 
did they pay for themselves immediately 
but the additional usage brought tool 
costs ‘way down on the job. 

Although the thread finish obtained 
with the high speed steel taps was very 















‘ a revelation in store for you if you have never 
tied friction sawing with these machines. Flat sheets of 
@ither soft or hardened steels, non-ferrous materials can 
he sawn in a fraction of the time required by other 
methods. Cutting armor plate and other materials is not 
impractical, and for cutting formed parts there’s nothing 
»> > that compares with it. Cuts are smooth and down-drag of 
|" Saw is $0 minor that no rest of any kind is needed. Write 
* fer your free copy of “FRICTION SAWING”, Now! 
For trimming castings of all types of metals 
our variable speed band saws are real 
production expediters. Write for bulletin. 


SAWING MACHINERY SPECIALISTS 


THE TANNEWITZ WORKS 


Gem RAP IL OS, MICH. 














smooth when the taps were sharp, it de- 
teriorated rapidly as the taps began to 


wear. The carbide taps, on 
the other hand, produced 
an average thread finish 
throughout their life. 
Complete details and de- 
scriptive literature on P&W 
carbide-tipped taps can be 
obtained by writing to 
PRATT & WHITNEY, Div- 
Niles-Bement-Pond Co., 15 
Charter Oak Blvd., W. 
Hartford 1, Conn., or by 
Inform-A-Gram No. D2. 
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Standardization 
Meeting 


Session dates for the meet- 
ing of the Screw Threads Com- 
mittee of the International 
Organization for Standardiza- 
tion have now been set for 
June 11 through 14 at Columbia 
University in New York. These 
sessions will be held in con- 
junction with the triennial 
meeting of the ISO at Co- 
lumbia, June 9 through 21. 
The announcement was made 
by the American Standards 
Association. 


Twenty-one nations—includ- 
ing the United States—actively 
participate in the international 
program of thread unification. 
American industry is the larg- 
est producer of bolts, nuts and 
screws, as well as the count- 
less other articles in which 
threads are used for assembly 
of their component parts or for 
other purposes. 
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. . « Forging Dies, from page 102 

in the same hammer and then is bent 
around a 1-13/16” radius at its center point 
to give the forging a V-shape, using a 
side arm die in a press. 

It is then necessary to place the forging 
in a bulldozer, as shown in Figure 13, 
and there bring it to its final shape, 
Figure 14. Although the bulldozer com- 
pletes a U-bend, the two bosses are 
brought almost together so that the forg- 
ing is virtually a closed link, which it 
finally becomes when the ends of the two 
bosses are joined subsequently by arc 
welding. 

After leaving the bulldozer, however, 
the forgings are clamped in the fixture, 
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A Treatise on Milling 
and Milling Machines 


A new book, thoroughly covering the theory 
and practice of metal cutting by the milling 
process, has been published by the Cincinnati 
Milling Machine Co. 

The text and illustrations cover the functions 
and operations of a variety of milling machines 
and milling attachments: cutting tools and 
technical data on metal cutting; a wide range 
of practical applications of toolroom milling and 
die sinking; principles of fixture design; practi- 
cal examples of modern production methods 
and the selection of milling machine equipment. 

The book contains 896 pages, 200 formulae, 
700 illustrations and is priced at $8.00 per 
copy, postpaid. Write the Technical and Serv- 
ice Publications Dept., of the Cincinnati Milling 
Machine Co., Cincinnati 9, Ohio. 





Figure 15, to prevent them 
from spreading while cool- 
ing takes place. It then re- 
mains only to put forgings 
through a Wheelabrator for 
scale removal to make them 
ready for welding. This 
large number of operations 
is needed to yield a sturdy 
forging of the shape speci- 
fied, yet the production rate 
on this piece is 24.3 per 
hour (not including weld- 
ing). Completed forgings 
weigh 55 lbs. each. ROUTS 
BURRS 
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Norton Company has appointed 
Sheldon V. Coleman as sales 
engineer in the Norbide Di- 
vision and Floors Division. Mr. 
Coleman was formerly a boron 
carbide engineer. He succeeds 


one emery wheel 


Henry O. Richter who retired | Teel in natural finish hardwood 


SPEEDS UP TOOL ROOM AND 
PRODUCTION LINE OPERATIONS 
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MOTO-TOOLS 
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MACHINE SHOP” 
GRINDS 
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POLISHES 


MOTO-TOOL No. 2, with 
point__ 


MOTO-TOOL KIT No. 2, with accessories, Veterans — served 
(high-speed steel cutters) and Model 2 Moto- fense plants and military 





FINISHES 
SHARPENS 
ENGRAVES 






Dremel Moto-Tools, widely 
$16.50 used in industry for over 
15 years, are World os Il 
n de- 


maintenance bases every- 





after 38 years with the com- 
pany. 

Detroit Stamping Company. 
Appointment of George A. Bent- 
ley as sales manager in the 
Stamping Division has been an- 
nounced. Since joining the 
company 13 years ago he has 
worked successively as Meth- 
ods Engineer, Production Esti- 
mator, Sales Engineer and As- 
sistant Sales Manager. 





APPROX. 27,000 R.P.M. 





where. Hundreds of opera- 
tions—polishing and grind- 
ing dies, burring parts, 
sharpening cutters, etc.— 
performed in seconds with- 
out tearing down “setups”. 
Moto-Tool is sturdily con- 
structed for continuous 
duty. Weighs only 13 oz. 
—approx. 27,000 r.p.m.— 
dynamically balanced for 
vibrationless operation. 


WRITE FOR 
INDUSTRIAL CATALOG 


=~ DREMEL MFG. CO. Dept. 522-D RACINE, WIS. 
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PUBLICATION 





Keep Informed! 


CATALOGS @ 


BULLETINS 


@ SPECIFICATIONS 





Ingersoll Inserted Blade Face 
Mills, end mills, 
mills, side mills, arbor cutters, 
angular and _ boring 
heads are among the cutting 
tools described in The Ingersoll 
Milling Machine Company’s 
comprehensive Catalog 56. 
Circle Inform-A-Gram No. Bl. 


helical slab 


cutters 


Metal Baskets, dippers, 
strainers and containers for 
materials handling are de- 
scribed in an illustrated bro- 
chure from Hoffman Co. Stand- 
ard and special baskets are 
shown, and a current price 
list enclosed. HOFFMAN CO., 
CO., 41-43 N. Penn St., York, 
Pa. 

Circle Inform-A-Gram No. B2. 





ANOTHER 
MACHINE 


METAL 
CUT-OFF 
BAND 

SAW 


New Design Features 






@ Truly a finished machine tool, the Famco “612” Metal 
Cut-Off Band Saw cuts all shapes, all types of metals. It’s 
ruggedly built of semi-steel castings and alloy steel. Cast 
aluminum guards provide extra safety. Capacities up to 
6” round and 6” x12” rectangular stock. Made in the 
typical Famco tradition of “the highest quality machine 


for the money.” 


A Few Famous Famco Features 


Open construction for easy access; microset stock stop for quick 
setting, precision sawing; 54" x .032 blade; coolant system added in 
a jiffy; improved design means easier blade changes; Timken roller 
bearing equipped transmission; quick setting guide arms; blade guard 
telescopes automatically; 50, 100, 175 and 300 FPM cutting speeds; 


vise jaws adjust to 45° angle. 


Write for Free Catalog 


Complete information, including models, specifications and 
new design features, is available in a new illustrated catalog. 

















Danly Underdrive Presses 
are described in a new cata- 
log, said to be the first pro- 
duced dealing with this par- 
ticular type of press. Principal 
feature of Danly Underdrive 
Presses is placement of the 
clutch, brake and other major 
drive components on a level 
below the actual working area. 
Maintenance and service are 
performed on a separate sub- 
floor level and production op- 
erations are not interrupted. 
Completely illustrated, the new 
catalog contains detailed speci- 
fication data and explanation 
of operating features. DANLY 














HMACHINE SPECIALTIES, INC., 
2100 S. Laramie Ave., Chicago 
450, Ill. 


Circle Inform-A-Gram No. B3. 


Ampco Safety Tools are cov- 
Hered in a new, four-page book- 
let. This highly illustrated 
publication contains facts about 
the complete line, which in- 
cludes wrenches, chisels, 
screwdrivers, hammers, pliers, 
etc. Materials of construction 
and usage together with a 
cataloging of sizes, weights 
and other data are included. 
Write AMPCO METAL, INC., 
1745 S. 38th St., Milwaukee 46, 
Wis., and ask for Bulletin ST-5. 
Circle Inform-A-Gram No. B4. 


The PAR-AC Electronic Pro- 
duction Gage is a shop instru- 
ment for high-precision, repeti- 
tive gaging of one or more 
dimensions. Detailed specifica- 
tions, excellent illustrations and 
extensive descriptions of this 
gage and its features are given 
in a four-page brochure just 


FAMCO MACHINE CO., 1344 18th St., Racine, Wis.|purtisnea. Waite to the manu- 


CO (uni 
CUTTING 
@ DRILL PRESSES @ METAL CUT-OFF SAWS 

SQUARING SHEARS ask for Bulletin 103. 


ARBOR PRESSES 
POWER PRESSES @ 


FOOT PRESSES @ 


machines 


facturer, GRAHAM-MINTEL IN- 
STRUMENT CO., 735 Carnegie 
Ave., Cleveland 15, Ohio, and 





Circle Inform-A-Gram No. B5. 
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Answers to 39 Production 
Problems commonly encounter- 
ed in the manufacture of small 
parts, are found in “Air Power 
at Work”, a new 16-page in- 
formative booklet that shows 
and describes actual applica- 
tion of various semi-automatic 
and fully automatic combina- 
tions of standard air-operated 
devices—workfeeders, presses, 


timers, valves, cylinders, fix- 
tures, etc. MEAD SPECIAL- 
TIES CO., Dept. NB-32, 4114 


N. Knox Ave., Chicago 41. 
Circle Inform-A-Gram No. B6. 


Faster, Cleaner Gouging and 
Chamfering, in preparation for 
brazing or welding, is offered 
by new “ChamferTrode”, an 
electrode having a heavy coat- 
ing which forms a cone at the 
striking end of the rod. The 
natural jet effect arc gives an 
intense, concentrated heat 
which swifty removes unwant- 
ed metal, while adjacent metal 
remains relatively cool. Oxida- 
tion, slag, and warpage are 
absent or negligible. Booklet 
can be obtained from EUTEC- 
TIC WELDING ALLOYS CORP., 
Dept. P, 172nd St., at Northern 
Blvd., Flushing 58, N. Y. 
Circle Inform-A-Gram No. B7. 


Full Lathe Capacity on any 
turning operation is ensured 
with Kienzle speed and feed 
selector, a calculating and in- 
dicating device that can be 
easily installed on any stand- 
ard lathe. Eliminates gquess- 
work and saves time in estab- 
lishing optimum combination 
of speed, feed, depth of cut, 
and tool material for any given 
work material. Descriptive 
folder available from importer. 
GUTHERY MACHINE TOOL 
CORP., 130 W. 42nd St., New 
York 18. 

Circle Inform-A-Gram No. B8. 


The Marvin Dividing Head is 
a small dividing head of ex- 
treme accuracy and an un- 
usual range of divisions. Use 
collets, universal or indepen- 
dent chucks, or center. Price 
and range uses obtainable from 
Marvin Machine Products, Inc. 
Circle Inform-A-Gram No. B9. 


“How to Use HARD-N-TUFF” 
is an informative folder offered 
by Doughty Laboratories, Inc. 
It fully describes how this steel 
hardening compound provides 
fast, effective, three-way action: 
carburizing, nitriding and 
chromizing. 

Circle Inform-A-Gram No. B10. 








You' re LAPS AHEAD with 










Laboratory 
Grading 
Does it! 


ae Dbl ; 


DIAMOND LAPPING COMPOUNDS 
| AND DIAMOND POWDERS 


MIRROR FINISHES IN MINUTES ON DIES, 
TOOLS, MOLDS AND PRECISION PARTS 


ACTUAL MICROPHOTOS PROVE 
STAR DUST SUPERIORITY AT 


A GLANCE... 


STAR DUST is so accurately crushed 
and graded by Ace's new laboratory 
method that it achieves uniform 
nodular shape, permitting all parti- 
cles to work. Thus you are assured 
finishes of less than half a micre 
inch, quicker than ever before. By 
contrast, note lack of uniformity and 
the fiats in the “unnamed” brand 
that prevent accurate finishing! 


@ STAR DUST USERS REPORT AVERAGE SAVINGS IN POLISHING TIME OF 
MORE THAN 78%: Available in ophthaimic-tipped tubes or in new applicator 
gun that delivers minimum quantities to individual jobs and eliminates 
all waste ... In all grit sizes as fine as .0001”. 


Write today for informative bulletin No. C-4 


Delivery from from 


ACE ABRASIVE 
LABORATORIES 


250 WEST 57th STREET 
NEW YORK 


stock in most sizes! 






19, N. 
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A Complete Listing of stock- 
ed sizes and shapes of Carbo- 
loy Alnico permanent magnets 
is included in Bulletin PM-100, 
now available. The 20-page, 
illustrated catalog contains 
pull curve and size information 
in tabular form on_ stocked 
types of Alnico permanent 
magnets, both cast and sinter- 
ed, as well as size and appli- 
cation data on stocked holding 
assemblies. A list of available 
patterns for various sizes of 
cast Alnico bars, blocks, rods, 
rings and sleeves is included. 
Address CARBOLOY Dept. of 
General Electric Co., 11111 E. 
8 Mile Rd., Detroit 32, Mich. 
Circle Inform-A-Gram No. B11. 


Full Details and Dimensions 
on Lamina Guide-Pin Bushings 
are given in an illustrated bul- 
letin. This publication also con- 
tains information on a variety 
of other Lamina tools, dies and 
diemaking equipment. 

Circle Inform-A-Gram No. B12. 


Miccro Supreme Lay-out and 
Identification Dye is available 
in 13 colors for quick identifi- 
cation of bar stock, sheet, strips 
or parts. It shows up in sharp 
relief—drys instantly. A de- 
scriptive circular and sample 
will be furnished by the manu- 
facturer, Michigan Chrome & 
Chemical Co. 

Circle Inform-A-Gram No. B13. 
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Leinen Precision Lead Screw 
& Feed Shaft Lathes are de- 
scribed in a catalog sheet of- 
fered to T&P readers. These 
German-made lathes have the 
following features: draw-in col- 
let attachment; fine feed attach- 
ment; headstock completely 
covered with single step driv- 
ing pulley; main spindle re- 
lieved of belt pull; and electric- 
motor drive-arrangement equip- 
ped with special coupling of 
lamination segment. Complete 
specifications are listed. GUTH- 
ERY MACHINE TOOL CORP., 
130 W. 42nd St., New York 18, 
HK. 7. 

Circle Inform-A-Gram No. B14. 


A New Cc t} RnR te, 
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| Smoother Fister 


More Accurate Operation 


\ Federal Presses with new 
: Smooth-Air clutch are 
controlled electro-pneu- 
matically. Void of me- 
chanical linkage. May be 
“inched”, single-tripped, 
or operated continuously. 
Built of finest materials, 
working parts are care- 
fully machined, fitted and 
aligned for balanced 
_ power at any operating 
speed. 6 to 80 tons. 
Write for catalog. <A 


THE FEDERAL PRESS CO. 
807 Division St., Elkhart, Ind. 



















Coating for Detrex degreasers 
has been developed, according 
|to literature from the manu- 
|facturer. This non-porous phe- 
nolic type coating, which is 
|called Detrex FF-1, is now be- 
ling used for coating the inside 
lof the company’s standard line 
of VS-800, hand-operated, sol- 
vent-vapor degreasers. Com- 
plete details can be had from 
DETREX CORP., Box 501, De 
troit 32, Mich. 

Circle Inform-A-Gram No. B15. 


A Gaging System developed 
to measure cam contours, both 
angle and amount of eccentri- 
\city, by direct reading optical 
means, is detailed in a Gris- 
wold bulletin. The Optical 
Cam Rise Gage, pictured in 
the bulletin, can be used to 
make measurements at any 
angle of are directly and quick- 
ly just by rotation of a micro- 
scope dial. Readings to four 
decimal places are readily de- 
termined. F. T. GRISWOLD 
MFG. CO., 305 W. Lancaster 
_.,|Ave., Wayne, Pa. 
| Circle Inform-A-Gram No. B16. 


‘| A New Catalog illustrating 
/'and describing the Studer PSM- 
| 250 Profile Grinder is available 
| from Cosa Corp., U. S. distribu: 
i This machine grinds pro- 





; | tor. 
\files up to 16” in just one set- 
\ting. Larger flat or circular 
form tools, section dies, gages 
and other profile parts can be 
handled. ~ 





b. os} Circle Inform-A-Gram No. B17. 
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Many Time Saving Press Ac- 
cessories are illustrated and de- 
scribed in Catalog No. 51. In- 
cluded are roll, dial, and hop- 
per feeds; straightening and 
feeding machines; oilers and 
stock tables; reels and coil 
cradles; and various air op- 
erated accessories. F. J. LIT- 
TELL MACHINE CO., 4145 
Ravenswood Ave., Chicago 13. 
Circle Inform-A-Gram No. B18. 


Fast. Accurate Routing of 
wood, plastics, and non-ferrous 
metals can be economically 
performed with Onsrud air tur- 
bine motors and routers, which 
are completely described and 
illustrated in new Bulletin 1138. 
Motors are precision built, with 
capacities ranging from % hp 
to 2 hp, and speeds of 22, 30, 
or 50 thousand rpm. Portable 
routers come in kit form, ready 
for use. Various attachments 
and accessories are available. 
ONSRUD MACHINE WORKS, 
INC., 3941 Palmer St., Chicago 
47. 


Circle Inform-A-Gram No. B19. 
Self-Lubricating Sleeve Bear- 
ings and other moving parts 
are illustrated in new factual 
folder. Specifications of most 
commonly-used sizes of porous 
sleeve bearings are given. Also 
included are specifications of 
various porous compositions in 
which bearings or other pow- 
der metal parts can be ob- 
tained. DETROIT SINTERED 
METALS CORP., 75 E. Wacker 
Dr., Chicago 1. 
Circle Inform-A-Gram No. B20. 


The Latest Issue of Ampco 
Welding News includes a well- 
illustrated article discussing the 
welding techniques used in fab- 
ricating sulphuric acid sludge 
tanks 24 ft. in diameter. The 
uses of various resistance weld- 
ing techniques for increased 
weld quality plus case histo- 
ries of overlaying electric fur- 
nace trunion shafts and repair- 
ing cast iron buckets with 
Ampco-Trode electrodes are in- 
cluded. For a copy of this in- 
formative issue, write to AMP- 
CO METAL, INC., 1745 S. 38th 
St., Milwaukee 46, Wis. 

Circle Inform-A-Gram No. B21. 


A Catalog and Tracing Tem- 
plates for Lodding clamps and 
details are now available from 
Lodding, Inc. 

Circle Inform-A-Gram No. B22. 

Tap Grinding Machines and 
attachments made by Meteor, 
Ltd., Zurich, Switzerland, are 
described in literature availa- 
ble from Carl Hirschmann Co. 
This equipment is for convert- 
ing twist drill grinders so that 
they will sharpen the tapered 
start of all the usual taps 
for right-hand and _ left-hand 
threads. CARL HIRSCHMANN 
CO., 30 Park Ave.., Manhasset, 
ms os 
Circle Inform-A-Gram No. B23. 
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The New Clausing Heavy 
Duty 18” Drill Press is de 
scribed in a catalog published 
by Clausing Div., Atlas Press 
Co. The publication details the 
outstanding features of this 
general purpose drill for pro 
duction, tool room, maintenance 
and service shops. 

Circle Inform-A-Gram No. B24. 

Mall Pneumatic Die Grinders, 
with a guaranteed speed of 
30,000 rpm and a maximum of 
.0015” runout at the collet, are 
featured in a new bulletin and 
price list covering the com- 
plete line of Mall Tool Com- 
pany’s pneumatic power tools. 
Circle Inform-A-Gram No. B25. 

























the function. 


and the work piece. 


for Bulletins. 


E THAN A 
COOLANT" 
IS NEEDED 


“COOLANT” is a misnomer as applied to 
cutting fluids. You won't get far with just 
a coolant. The fluid used for metal cutting 
must have multiple characteristics in order 
to provide the desired finish and tool life 
at the required production rate: 

® Cooling Action—necessary to carry away the 

heat generated by machining, but only part of 


@ Lubricity—to reduce friction between the tool 


@ Anti-Weld Properties —to prevent build-up of 
metal on the tool and scuffing of the work piece. 
These factors and others are all inter-related. 
Over-simplification of the subject and the cutting 
fluid can lead to trouble. 
Let a Stuart sales-engineer show you what can 
be accomplished with the right cutting fluid. Ask 


p.A. Stuart [il co. 


2729-37 S. Troy Street, Chicago 23, Ill. 
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Comprehensive Selection of 
Small Tools is described and 
illustrated in 224-page Catalog 
No. 35, which with related 
price list constitutes a helpful 
buyer's guide to machinists’ 
tools, gages, milling cutters and 
hobs, arbors, adapters, collets, 
screw machine tools, pumps, 
permanent magnet chucks, 
vises, mandrels, and many 
other essential items of shop 
equipment. This new large- 
sized catalog, which is far 
more complete and easier to 
use than its predecessors, is 
available fom BROWN & 
SHARPE MFG. CO., 235 Prome- 
nade St., Providence 1, R. I. 


Cirlce Inform-A-Gram No. B26. 


Maximum Versatility and 
Precision in Milling are benefits 
offered by Fray universal ram 
turret type milling machines— 
No. 10-RH Vertical and Hori- 
zontal, and No. 10-R Vertical, 
built to toolroom standards. 
Milling, drilling, or boring op- 
erations can be done at any 
angle in either or both the 
vertical and horizontal planes. 
Vertical and horizontal milling 
can be done separately, or at 
the same time. Turret can be 
rotated 360°. Many other fea- 
tures are described in Bulletins 
10-R and 10R-H. FRAY MA- 
CHINE TOOL CO., 
Windsor, Glendale 4, Cal. 
Cricle Inform-A-Gram No. B27. 


515 W. 





The Véw VALVAIR 


SOLENOID 
PILOT VALVE 






All This at aLow Price! 


®@ OVER 20,000,000 CYCLES 
®@ CORROSION-PROOF 





@NO OVERHEATING 


@ MANIFOLD MOUNTING 
AVAILABLE 


SIZE: 
%"' pipe tap, 
orifice Ye'’ 
or 3/16". 


® 





The NEW Valvair Solenoid Pilot Valve is 
offered in 2-way and 3-way models, nor- 
mally open or normally closed. Coils are 
completely sealed. Only two moving parts: 
Write for our spring and plunger. Valve life is almost 
new Bulletin X-4. unlimited. 


VALVAIR CORPORATION, 952 Beardsley Ave., Akron 11, O. 
AFFILIATE: SINCLAIR-COLLINS VALVE CO. 
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Extending the Life of Critical 
Machine Parts that are exposed 
to unusual abrasion, corrosion, 
or high temperature conditions, 
is often possible by use of cast 
or wrought cobalt-, iron-, and 
nickel-base alloys. New 24- 
page booklet presents 60 blue- 
prints, tables, and photos show- 
ing some of the many sizes and 
shapes in which these Haynes 
alloy parts are being used. 
HAYNES STELLITE CoO., Div'n 
of Union Carbide and Carbon 
Co., P. O. Box 746, Kokomo, 
Ind. 

Circle Inform-A-Gram No. B28. 


Precision on Rugged Planing 
Jobs is offered by modern 
Martin planer, built for higher 
speeds, greater rigidity, and 
strength. Pyramid housings, 
double balanced gear train for 
reduced torsional strains, posi- 
tive and electrically operated 
feeds, forced lubrication sys- 
tem, stationary screws that 
absorb greater side thrust, in- 
dependent side heads, and 
pneumatic tool lifers are among 
the many exceptional features 
offered. Write for Bulletin 501 
to Hamilton Div'n, CLEARING 
MACHINE CORP., 999 Laurel 
Ave., Hamilton, O. 

Circle Inform-A-Gram No. B29. 


Good Brazing Strength in 
joining titanium, zirconium, and 
their alloys is now possible 
with a special brazing flux, 
which permits use of low tem- 
perature silver brazing alloy. 
Embrittlement as well as oxy- 
gen and nitrogen contamina- 
tion can thus be minimized. De- 
scriptive literature is available 
from HANDY & HARMAN, 82 
Fulton St., New York 38. 
Circle Inform-A-Gram No. B30. 


Streamlining of Product De- 
sign, when c’sinking is im- 
practical, is aided by use of 
button head socket cap screws, 
described in new folder. These 
completely cold-forged screws 
—available in various stand- 


ard sizes—feature thin heads, 








PLEASE USE INFORM-A-GRAM FOR PRODUCT 


non-deforming sockets, and ex- 
ceptional strength. THE HOLO- 
KROME SCREW CORP., Hart- 
ford 10, Conn. 

Circle Inform-A-Gram No. B31. 
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A 36-Page Catalog describ- 
ing and illustrating its complete 
lines of Hydro-Dynamic Presses 
has been published by E. W. 
Bliss Co. It includes sections de- 
voted to single-action housing 
and open-rod presses, double- 
action housing and open-rod 
presses, special function pres- 
ses, material handling devices 


and hydraulic cushions. Write 
to E. W. BLISS CO., 1375 Raff 
Rd., Cantan, Ohio, and ask 


for Catalog No. 30-A. 
Circle Inform-A-Gram No. B32. 


An Improved Automatic 
“Bend-Ex” Tube Bending Ma- 
chine is presented in a recent- 
ly released brochure. The pub- 
lication illustrates the three 


The Brightboy Catalog Manu- 
al describes a number of time- 
saving methods and procedures 
involving abrasive finishing. 
Rubber-cushioned abrasives 
for burring, cleaning, finishing 
and polishing are featured. 
Write to Brightboy Industrial 
Div., WELDON ROBERTS RUB- 
BER CO., Sixth Ave., & N. 13th 
St., Newark 7, N. J. 

Circle Inform-A-Gram No. B36. 

A New Booklet on Comparator 
Charts and fixtures is now be- 
ing mailed by Gage Company. 
Address GAGE CO., Dept. T&P, 
Battle Creek, Mich., and ask 
for Bulletin 51-2497. 

Circle Inform-A-Gram No. B37. 
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Conversion of a Hand-Op- 
erated Lathe to an automatic 
with resultant savings in pro- 
duction time can be quickly 
made with the Newton Auto- 
mat, a simplified but efficient 
fully mechanical unit which is 
actuated by the lead screw 
exactly as driven by present 
power source. Sensitive clutch 
saves work if tool should break 
or cutting pressure become ex- 
cessive. Standard cams are 
easily adjustable for most 
work. Pneumatic collet opera- 
tion is provided for. Descrip- 
tive booklet is available from 
A. K. TOOL COMPANY, 2029 
Blake Ave., Los Angeles 26. 
Circle Inform-A-Gram No. B38. 





quick steps in setting up this 
air compression type bender. 
Write to the manufacturer, 
PAUL MACHINE TOOL & DIE 
WORKS, 4600 S. Kedzie Ave., 
Chicago 32, Ill., for a copy of 
the brochure. 

Circle Inform-A-Gram No. B33. 


NORECO Concentrated Oil 
Additives are presented in a 
new pamphlet. NORECO 216 
is an improved, chemically 
compounded, friction - reducing 
oil additive that increases the 
performance of lubricating, cut- 
ting and grinding oils and cool- 
ants. The primary principle is 
to restore to these fluid lubri- 
cants the rugged oiliness lost 
in modern refining due to prod- 
uct diversity, plus adding in- 
gredients to meet the demands 
of increased production. Write 
to the manufacturer, NORECO 
OIL CORP., 20 W. 43rd St., 
New York 18, N. Y. 

Circle Inform-A-Gram No. B34. 


A Comprehensive Contour 
Machining Brochure has been 
issued by DoALL. This 16- 
page booklet explains the ad- 
vantages and manufacturing 
short cuts possible by contour 
machining with band tooled 
machines. There are many il- 
lustrations of machine models 
and applications, along with 
information on accessory and 
tool selection. THE DoALL CO., 
Dept. T&P, 254 N. Laurel Ave., 
Des Plaines, Ill. 

Circle Inform-A-Gram No. B35. 





ARMSTRONG 





CUTTER SERVICE 


Whatever the cutting speed 
you need, no matter what 
the material to be ma- 
chined, the ARMSTRONG 
System of Tool Holders 
provides correctly designed 
ARMSTRONG TOOL 
HOLDERS and cutters of 
proper type for the job. 
For ordinary machining 


at the speeds indicated, we 
recommend: 


up to 150 f.p.m. 
ARMSTRONG HIGH SPEED 
Bits, Blades or Cutters in 
standard ARMSTRONG 
TOOL HOLDERS. 


up to 300 f.p.m. 


ARMALLOY (cast alloy) Bits 
and Blades in ARMSTRONG 
CA TOOL HOLDERS. 


up to 600 f.p.m. 


ARMIDE (Carbide-Tipped) 
Cutters in ARMSTRONG 
Carbide TOOL HOLDERS. 








Armstrong Tools are stocked by Industrial Distributors 





ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People’ 
5220 W. ARMSTRONO AVE. e Sencaee 30, U.S.A. 


rn Warehouse and 
ise ‘Latayette St., 


New York, N. Y. 
arehouse and Sales Office 


1275 Mission St., San Francisco, Calif. 
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Magnaflux Laboratory In- 
spection Service is available 
to those plants which do not 
have complete inspection fa- 
cilities. Commercial Labora- 
tories are maintained in 1] key 
industrial centers for the non- 
destructive testing of product 
components. Cracks, porosity, 
faulty welds, blow holes, and 
improper stress distribution are 
among the many conditions 
which can be located and 
analyzed. Descriptive brochure, 
“Profit or Loss”, is available 
from MAGNAFLUX CORP., 
§900 Northwest Highway, Chi- 
cago 31. 

Circle Inform-A-Gram No. B39. 


Industrial Freezers for Heavy- 
Duty Service at temperatures 
as low as —165° F. Lowest 
temperatures are held constant 
with extreme accuracy. Freez- 
ers are available in 36 stand- 
ard models, or custom-built, to 
meet any industrial require- 
ment ranging from production 
line work on shrink and fit 
assembly, through toolroom’s 
stabilization of metal, to labora- 
tory uses. Literature is avail- 
able from Industrial Freezer 
Div'n, WEBBER APPLIANCE 
CO., INC., 2740 Madison Ave., 
Indianapolis 3, Ind., describing 
various models and their uses. 
Circle Inform-A-Gram No. B40. 








Severance Regrinding Service 


RECONDITIONING  NEW-TOOL PERFORMANCE AT A FRACTION OF NEW TOOL cosT! 


77 HIGH SPEED «1.4 CARBIDE xy 


Why take less ?-- for Safety, Efficiency, Economy -~ 
insist on genuine factory reconditioning service performed 


: by Severaccce New Tool Craftsmen! 
CONSERVE CARBIDE TOOLING 















































* 
SS w 
THIS BEFORE AND AFTER PICTURE SHOWS WHAT OUR NEl-TOOL CRAFTS — 
¥% MEM CAN ACTUALLY bo wTH tour BATTERED CARBIDE To0LS OF TH/S 
* AWD SIMILAR TYPES os 
CONSERVE CONSERVE 
THROUGH REGRINDING SALVAGE 
REPRESENTS » YOUR DULL 
A NEW ROTARY 
SEVERANCE FILES 
MIDGET M/LL Can be 
(Hiou SPEED O8 CARB/DE) tad 
aces siaes . A MIDGET MILL 
THE SAME TOOL pyle 
AFTER ZORERINOS 
ELIMINATES LONG 
Youve buie currees see REGROUND ay DELIVERY WORRIES - - 
WEW-TO0L CRAFTSMEN Saves Your Dollars! 


+ ,* Geko te Origa +," 
OVERZO YEARS EXPERIENCE IN THIS MONEY SAVING SERVICE 
* Weve been copied but not suxpassed * 
DEPENDABLE DELIVERIES ARE ASSURED #r THROUGH SEVERANCE REGRINDING SERVICE 


We kogtun: (L : MIDGET MILLS, ROTARY FILES, BURS FILE BANOS, COUNTERBORES, COUNTERSIMKS, ETC. 
SEND YOUR DULL CUTTERS TO 


SEVERANCE TOOL INDUSTRIES INC. 
730 IOWA AVE., SAGINAW, MICH. 


Catalog Including Regrind Prices Sent on Request. 
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An Oil-Retaining. Rustproof 
Surface on moving metal parts 
is produced by chemical treat- 
ment, using Rustshield 2, a 
phosphatizing compound. Book- 
let describes uses and advan- 
tages of using this process on 
sliding and revolving bearing 
surfaces. Full information on 
this simple, non-electrolytic im- 
mersion process can be ob- 
tained from OCTAGON PRO- 
CESS, INC., 15 Bank St., Staten 
Island 1, N. Y. 

Circle Inform-A-Gram No. B41. 


A Two-Color Catalog. re- 
cently published by Jergens 
Tool Specialty Co., profusely 
illustrates the complete Jergens 
line of mass-produced jig and 
fixture components. Illustrated 
and described are key-note 
samples of the more than 375 
component parts in the Jergens 
line, plus hand wheels, lever 
knobs, clamp assemblies, chuck 
jaw blanks and sine fixture 
keys. JERGENS TOOL SPECIAL- 
TY CO. Dept. T6P, 712 ©. 
163rd St., Cleveland 10, Ohio. 
Circle Inform-A-Gram No. B42. 


Portable Coolant System for 
all types of machine tools fea- 
ture corrosion-resistant, impel- 
ler type centrifugal pump that 
will handle liquids safely up 
to 285° F; heavy-gauge steel 
tanks treated for corrosion re- 
sistance; removable (filter 
screen and baffles; heavy duty, 
moisture - resistant, fan - cooled 
motor; neoprene and flexible 
steel hoses with regulator valve. 
Write for data sheet to de 
CASTRO & ASSOCIATES, 1515- 
17 Santa Fe Ave., Los Angeles 
21, Cal. 

Circle Inform-A-Gram No. B43. 


“Cimcool Defeats Heat” is a 
beautifully - illustrated booklet 
describing how this Cincinnati 
Milling multi-purpose cutting 
fluid can give you lower metal 
cutting costs. Write for this 
informative 12-pager, Publica- 
tion No. M-1757, to Cincinnati 
Milling Products Div., THE CIN- 
CINNATI MILLING MACHINE 
CO., Dept. T&P, Cincinnati 9, 
Ohio. 

Circle Inform-A-Gram No. B44. 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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t 
A New Formulation of the A Compact Folder just issued Instruments, control devices 
f original MICRONOIL GAGE- by Northwestern describes the and related components are 
; LUBE lubricant, for precision 167 sizes of jig and fixture com- described in Composite Catalog 
- gages and other close toler- ponents that are available for No. 5000 of Minneapolis-Honey- 
. ance’ surfaces, is claimed by immediate delivery. For a copy well. Specifications of approxi- 
‘i the manufacturer to extend the of Catalog No. 20, address mately 100 measuring and con- 
: use-life of such instruments by NORTHWESTERN TOOL & trol instruments and valves are 
4 500% to 1000%. Complete in- ENGINEERING CO., 116 Hollier outlined in this illustrated, 28 
- formation is obtainable from Ave., Dayton 3, Ohio. page booklet. Several new de 
>. the manufacturer, PROTECTIVE Circle Inform-A-Gram No. B49. signs, including the Differential 
)- COATINGS, INC., P. O. Box 57, Controller and Tel-O-Set Con- 
5 Strathmoor Station, Detroit 27, Layout and Inspection Time roller Family are featured. 
Mich. can be shortened with the Uni- MINNEAPOLIS - HONEYWELL 
Circle Inform-A-Gram No. B45. versal — Computer. De- REGULATOR CO., Brown In- 
scriptive literature is procura- struments Div., Station 40, 
ne Open Back Inclinable Power ble from Angle Computer Co., Wayne & Windrim Aves.. 
18 Presses Fs mal — Inc. Philadelphia 44, Pa. 
| matter for attractively illus- © _B. : 1 irc _B. 
af trated Bulletin No. 215, just ircle Inform-A-Gram No. B50 Circle Inform-A-Gram No. B51. 
nd released by Clearing Machine eect eee, 
ad Corp. Geared and non-geared Pe " ie ar 
ste presses are covered in the 16- »? *e 
715 page booklet. Important de- > ° arn 
: sign and construction features > 
a are labeled on drawings of Be Get the advantages of - 
k smaller and heavier size] e 
ar presses. The bulletin also in-| e AUTOMATIC BAR A 
\L- cludes dimensions, specifica-| » 
E. tions and other data. CLEAR-/ . STOCK CUT-OFF xi 
: ING MACHINE CORP. 6499 W.| . aft @: fraction of the cost . 
Sth St., Chicago 38, Ill. ‘i 
2. ‘ . 
7 Circle Inform-A-Gram No. B46. | « you might expect Pe 
= Selection of Heat-Treating “4 ° ‘ ee oe 
el- Furnace to meet a particular a 
nest problem is the subject of a new es 
up 38-page booklet, ‘Harnessing ” 
teal Heat”. Various types of fur- 
-— naces—both gas and electric— 
ilter are described as to their chief 
uty, field of application. One sec- 
sled tion describes the four basic . 
ibl types of protective atmospheres 
re available and defines range of with a 
d use. For this booklet, B-5459, 
sis. | write WESTINGHOUSE ELEC| WELLS SAW 
: TRIC CORP., Box 2099, Pitts- 
eles . ' 
burgh 30, Pa. and WELLS-O-BAR Feed Master 
343. Circle Inform-A-Gram No. B47. A set-up for automatic repetitive cutting need not be pro- 
a A Complete Line of Etalon| hibitively expensive. By combining a Wells Metal Cutting 
oklet | Measuring Tools is described Band Saw and a Wells-O-Bar Feed Master you can auto- 
anati | ® Alina Corporation's 16-page| matically cut any quantity of identical lengths of bar stock 
iting | Catalog. Descriptions and illus- with a modest investment. See your Wells Dealer for 
netal | “ations of the following Swiss- complete information or write direct, 
this made tools are included: verni- 
blica- er calipers of various kinds, 
nnati | Vernier depth gages, vernier Products by Wells ore Precticel 
CIN- height gages, universal bevel 
HINE protractors, super micrometers METAL CUTTING 
9, and dial micrometers. Write 
at ALINA CORP., 32 Broadway, B A N D $s A WwW § 
Bad. New York 4, N. Y. WELES MANUFACTURING ConPORATIOR 
Circle Inform-A-Gram No. B48. 1940 CEDAR ST., THREE RIVERS, MICH. 
SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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Scully-Jones “Roll-Lock” 
Chucking Tools (mandrels, 
arbors and chucks) are pre- 
sented in new Bulletin No. 
17-50. Illustrations, a detailed 
description and technical data 
are included. 
Circle Inform-A-Gram No. B52. 
A Vest Pocket Folder de- 
scribes briefly all Logan lathes. 
These lathes are quickly and 
easily set up for any type of 
operation—a heavy cut, a tool 
room precision job, a_ high 
speed production run, or large 
volume second operation work. 
Logan Engineering Co. is mail- 
ing copies. 
Circle Inform-A-Gram No. B53. 








Werner Milling Machines— 
both multi-purpose and manu- 
facturing—are described in an 
illustrated eight-pager from 
Marac Machinery Corp. De- 
scriptions, specifications and 
accessories are given. Write 
to MARAC MACHINERY CORP.. 
1819 Broadway, New York 23, 
ae 
Circle Inform-A-Gram No. B54. 
Wales Fabricators are the 
subject of fully illustrated, func- 
tionally colored Catalog 10-A. 
Unique design and operation 
features are pointed out in this 
publication of Wales - Strippit 
Corp. 
Circle Inform-A-Gram No. B55. 
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“Lubri-Cut” is a new special 
cooling and lubricating agent 
that increases production out- 
put and also increases the life 
of taps, drills and other cutting 
tools. This fire-resistant, pat- 
ented compound is free from 
all abrasives and acids. 
“LUBRI-CUT” is available in 
both paste and _ semi-paste 
form. Free samples and com- 
plete information are procur- 
able from TAP & DRILL EZ 
Corp,. 11033 Hawthorne Blvd., 
Inglewood, Calif. 
Circle Inform-A-Gram No. B56. 
An Extensive Press Brake 
Catalog has been issued by 
Verson Allsteel Press Co. This 
2l-page booklet has _ illustra- 














Photo shows plate 
glass pushed against 
resilient air-inflated 
wheel. Note large 
abrasive contact 
area—up to 3000% 
more! This means a 
corresponding pro- 
duction increase. 


.. how to INCREASE BUFFING, 
POLISHING PRODUCTION 3000% 





@ You can boost your buffing and 
polishing output up to 3000% on flat work 
---and 600 to 700% on contours... by using 


this resilient air-inflated wheel. 


Many other 


advantages such as—no chatter or bounce... 


eliminates under-cuts . . 


- produces a straight 


pattern similar to a hand finish. For use on 
portable tools or bench-stands—wherever or- 
dinary polishing wheels are used. Send NOW 
for free literature and name of distributor 


nearest you. 


Nu-Matic Grinders, Inc., 8225 


Carnegie Ave., Cleveland 3, Ohio. 


NU-MATIC 


send for 
full information 
TODAY! 


Air-Inflated 


GRINDERS 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 





tions, design details and speci- 
fications of the complete line 
of Verson press brakes with 
capacities of from 15 tons up. 
Both mechanical and hydraulic 
types are covered. Write for a 
copy to VERSON ALLSTEEL 
PRESS CO., 9300 S. Kenwood 
Ave., Chicago 19, Ill. 
Circle Inform-A-Gram No. B57. 
Uniform Color and Fnish in 
Barrel Tumbling of non-ferrous 
parts is obtained by use of 
Blue Magic No. 1 double 
strength compound, which 
yields beautiful results in brief 
time cycle. Eliminates timing 
as a critical factor. Bulletin No. 
1 describes advantages and 
recommended uses of this new 
compound in descaling, rough- 
ing, deburring, cleaning, and 
finishing a wide range of met- 
als. BLUE MAGIC CHEMICAL 
SPECIALTIES CO., 2135 Mar- 
garet St., Philadelphia 24, Pa. 
Circle Inform-A-Gram No. B58. 
Facilities for Fabrication of 
Sheet Metal Products are de- 
scribed in new 20-page booklet. 
In addition to defining avail- 
able services and range of 
operations performed, the book- 
let includes a complete list of 
all equipment and machinery 
available at the Lyon plants in 
Aurora, Illinois and in York, 
Pennsylvania. For a copy of 
“Craftsmen in Sheet Metal Pro- 
duction”, write to LYON METAL 
PRODUCTS, INC., Aurora, Ill. 
Circle Inform-A-Gram No. B59. 
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Basic Design of Fluid Power 
Circuits is explained in an 
easily-understood manual, 
which shows _ representative 
types widely used. An index 
of pneumatic and hydraulic 
symbols is included. This 32- 
page, pocket-size manual will 
be a big help to most men 
responsible for increasing ma- 
chine and man _ productivity. 
For a copy of “The Circuit 


Rider’, write to LOGANSPORT 
MACHINE CO., Logansport, 
Ind. 


Circle Inform-A-Gram No. B60. 
Time Savings on Simple 
Bench Operations can often be 
gained through use of new 
Rapistan Table-Veyor which 
features a horizontal belt con- 
veyor running the length of the 
table between two foot-wide 
working surfaces. Assembly 
operations, sorting, packing, 
checking, inspecting and many 
similar jobs can now be speed- 
ed up by eliminating the need 
for individual workers to walk 
around to obtain or get rid of 
work material. Available in 
lengths of 10’ to 60’, in multi- 
ples of 5', and with or without 
casters for portability or perma- 
nence as desired. Write for 
Bul. TV-52 to THE RAPIDS- 
STANDARD CO., INC., Grand 
Rapids 2, Mich. 
Circle Inform-A-Gram No. B61. 


Bearing Surfaces Finish-Peen- 
ed and Sized to extreme ac- 
curacy by Cogsdill “Bearing- 
izing’ process, which involves 
the application of a tool that 
produces a series of rapid-fire 
blows at the rate of 200,000 or 
more per minute by means of 
high-speed, cam actuated peen- 
ing rolls. Adaptable to both 
interior and exterior surfaces 
on a wide range of metals 
having suitable ductility. Work 
surface is compressed and 
slightly hardened; peaks are 
driven into valleys; mirror-like 
burnished surface is achieved. 
Friction is reduced, life in- 
creased, corrosion resistance 
and wear resistance are in- 
creased. HOLE ENGINEERING 
SERVICE, P. O. Box 4877, De- 
troit 19. 

Circle Inform-A-Gram No. B62. 


Increased Productivity on 
Tapping operations is provided 
by Procunier high speed tap- 
ping heads, described and il- 
lustrated in the new Bulletin 
101. In addition to the well 
established and better known 
tapping heads, the ‘Tap King” 
—a heavy duty attachment 
for large size taps—is offered. 
Also included is the new ‘‘Tru- 
Grip” tap holder (now standard 
equipment on Procunier tap- 
ping heads) for reduced tap 
breakage and increased tap- 
ping accuracy. A copy is 
available from PROCUNIER 
SAFETY CHUCK CO., 18 So. 
Clinton St., Chicago 6. 

Circle Inform-A-Gram No. B63. 








STANDARD 
TOOLS 


NOW IN STOCK 
Carbide Tipped 
WITH 
CARBOLOY- KENNAMETAL 
and available with 
other leading carbides 
@ 


Get the benefit of Super’s tool 
making skill and still use the 
carbide you like. 







Send for Supplement No. 5 for 
net prices and full particulars. 










TY CARBIDE TOOLS SINCE 
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Arc-Welding Accessories are 
described in three new illus- 
trated bulletins. These describe 
recommended protective cloth- 
ing (Bul. GEC-867), helmets and 
glass (Bul. GEC-865), brushes, 
carriers, chipping hammers, 
paint and weld-spatter com- 
pounds, and weld gages (Bul. 
GEC-866). Write to GENERAL 
ELECTRIC COMPANY, Sche- 
nectady 5, N. Y. 

Circle Inform-A-Gram No. B64. 

Six Models of Kenco Power 
Presses are described in litera- 
ture from the California manu- 


facturer. ‘Big press” features 
of these small presses are 
outlined. 


Circle Inform-A-Gram No. B65. 


FOR TURNING + FACING * THREADING + BORING 





ee 


G* 


1927 


TOOL COMPANY 


5210 San Fernando Rd Glendale 3. Californie 
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Power Presses, Inc., offers a 
service manual and technical 
data on their combination air- 
operated clutch and _spring- 
operated friction brake. The 
service manual gives instruc- 
tions for general care and 
maintenance. POWER PRESS- 
ES, INC., Dept. T&P, Penton 
Bldg., Cleveland 13, Ohio. 
Circle Inform-A-Gram No. B66. 

Abrasive No. 3B Surface 
Grinder is excellent for grind- 
ing such defense production 
parts as jet turbine blades. 
Complete details on this power 
grinder can be had from Abra- 
sive Machine Tool Co. 

Circle Inform-A-Gram No. B67. 


A Single New-Field Univer- 
sal Fly Cutter, utilizing any 
type of standard high speed 
steel or carbide bits, makes 
multiple milling cuts in one 
operation. Details are obtain- 
able from New-Field Machined 
Parts Co. 

Circle Inform-A-Gram No. B68. 

The New Columbia No. 2 
Vertical Milling Machine is de- 
scribed in a four-page, illus- 
trated catalog published by the 
manufacturer, Columbia Enter- 
prises Corp. This new miller 
incorporates all the advantages 
of the No. 1 model, plus many 
new features. 

Circle Inform-A-Gram No. B69. 
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A Safe and Effective Water- 
Miscible Coolant has been de- 
veloped that extends tool life, 
improves work quality, and is 
non-offensive to the machine 
operator. “Trim” is free from 
bacteria growth, non-harmful 
to operator's skin, free from 
offensive odors, and non-gum- 
ming. It has high lubricity 
qualities (higher than some 
oils), and is an effective rust 
inhibitor even on steels. It has 
been used with amazing results 
on such materials as Inconel, 
high-temperature stainless, ti- 
tanium and other hard-to-ma- 
chine materials. For literature, 
write to MASTER CHEMICAL 
CORP., 538 Erie St., Toledo 
2-0, 4 
Circle Inform-A-Gram No. B70. 


























BARGAINS. Thousonds of items at UNHEARD OF LOW 
PRICES! SAVINGS UP TO 85% in Hond & Power Tools, 
Electrical Supplies, Industrial Machinery, Gas & Electric 
Motors, Winches, Hoists, Machine Tools, Gouges, Welding - 
Equipment, Pneumatic & Air Tools, Raw Stocks, Alumi- 
num, Brass, Copper & Steel in Sheets, Bors, Rods, Tube 
& Extrusions, Nuts, Bolts, Rivets, Screws, Wire, Coble & 
a Huge Stock of HYDRAULIC SUPPLIES ing Cylind- 
ers, Valves, Pumps, Motors, Fittings, Tubing, etc. While 
these items lost we will continue to sell them ot typical 
low Palley Prices.. WRITE TODAY FOR YOUR COPY! 
— ee 







sion standard 
smoothness. 








Sustained Accuracy in In- 
spection and Toolroom Layout 
work is ensured with use of 
Norton ceramic surface plates, 
now finished to a new preci- 


of continuous 


Friction-free plate 
permits easy movement of in- 


or Pe 
ARC WELDER 
Delivers 300 Amps., continuous — 
or 350 to 400 Amps., intermittent 
Designed to weld continuously for hours . . . Th 





















steel frame. Operotes on 15 H.P. for moximum 


Hyd. Votiable 
Displocement PUMP 
Will deliver moximum 
volume at any pressure 
setting between 
and 900 P.S.1. Pump 
: housing serves os re- 
servoir for system. Hos built-in compress- 
ed air super-charger which makes system 
independent of outside atmospheric press- 
ure. Rotation is left hand only. Maximum 
speed for continuous duty is 3750 R.P.M. 
Displocement is . cu. in. per revolution. 
or approximately 4 G.P. 
M 



















> P.3 STRA 

With built-in voriable flow contro! 

valve in head, Positive disploce- 
Displ 


is built around a rugged, heavy duty, aircraft type gen- 
erator and comes complete with pulley reactor, output 
controls, switches and & rheostat mounted on sturdy 


Gas or electric motor. For light or heavy industrial work. 







output. 


Special! HYDRAULIC 


CYLINDER 













Gives 20,000 Ib. thrust (push or pull) 


using 1500 PSI line pressure os obtain- 
ed from our hydraulic pumps, Will pro 
duce up to 40,000 Ib, thrust with 3000 


PSI. Can alsobe used on low pressure cir systems. 
4" bore; 18” stroke; 304” length. Ideal for road — 
fagm — shop machinery.letc.* 
















‘capacity: 2 gal. per min. ot 
1500 RPM at 1250 PSI. Press- 
ure limit 1250 PS! continuous. 1400 PSI for 
15 sec. Operates at 3750 RPM, intermittent 
nox, 4500 RPM. Rotates either 
direction without adjustment .. 




















me “A 
P-4 VICKERS ANGLE PUMP 






















seine per revolution. 
capacity of 6 gal. per 


PALLEY 
SUPPLY CO. 






8K". Will toke 1500 ibs,cont- 
19752 I invous duty. 3000 Ibs. intermit-] 
7 Will lift or push up to 1100 tbs, 

Positive displacement type, 


ingle piston . Dis places .507 


ot 3000 RPM at 1500 PSI, 

continuous, 1875 for 15 sec. Operating 

speed of 3750 RPM, intermittent mox- 

imum, 4500 RPM, Rotates to the right 
ly 


OFT. TO-4 
6321 SAN FERNANDO RO. 
GLENDALE 1,CALIF 


Ne. 3 HYDRAULIC CYLINDER 
Double action, Bore is 1” — Shaft K”. Has 
stroke of 2)" to 4"’. Stroke can be adjusted 
with internal sleeve stops. Overall length is 












FOUR WAY VALV 


. Pressure balanced. Off 
mi rer ieal position. Piston type with | 
W built-in relief volves for a 
cylinder strokes. 5/8"" AN t 


+114 theeod) inlet & outlet. 7 
(7/8"-14 thee ae Bi iy 
— 








Has 
min. 
















ore 1/2" AN 
Ports to cvlinv, “16 thwead 












All prices F.0.B., 
M.O, of check. P.! 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 





struments without drag or 
vibration. This quality, coupled 
with high resistance to wear, 
prevents wear on expensive in- 
strument bases, gage blocks, 
and sine bars. Ceramic plates 
are non-corrosive and non- 
magnetic. Write for literature 
to NORTON COMPANY, Wor- 
cester 6, Mass. 
Circle Inform-A-Gram No. B71. 
Fast and Accurate Produc- 
tion Control is available to any 
manufacturer, regardless of 
size, through utilization of fa- 
cilities offered by Business 
Service Department of Reming- 
ton Rand, Inc. The speed and 
accuracy of punched card ac- 
counting is provided to the 
small or medium-sized plant 
without any cash outlay neces- 
sary for equipment or addition- 
al personnel. Facts and figures 
are quickly compiled for use in 
sound materials purchasing, 
inventory control, cost account 
ing, machine and man schedul- 
ing, etc. Descriptive folder, 
BSD-6, can be obtained from 
REMINGTON RAND, INC., 315 
Fourth Ave., New York 10. 
Circle Inform-A-Gram No. B72. 
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Precision in Millionths is in- 
herent in the Fonda line of Life- 
time-Carbide and steel gage 
blocks, which are lapped by a 
machine process providing a 
sustained dimensional acuracy, 
flatness, and parallelism that 
exceeds specifications of the 
U.S. Bureau of Standards. Life- 
time-Carbide blocks offer ex- 
ceptional wringability as well 
as stability. Blocks are cata- 
logued and described in new 
1952 catalog. THE FONDA 
GAGE CoO., INC., 59 Daly St., 
Stamford, Conn. 

Circle Inform-A-Gram No. B73. 


Standard Carbide-Tipped Tools 
for universal shop use are il- 
lustrated, specified, and priced 
in the new Supplement No. 5 
Catalog No. 50. Included are 
Styles A through G single 
point lathe tools for turning, 
facing, threading, and boring; 
also, various standard boring 
bits with round, half-round, and 
square shanks. SUPER TOOL 
COMPANY, 21650 Hoover Rd., 
Detriot 13. 

Circle Inform-A-Gram No. B74. 


High Speed, Tool, and Die 
Steel application data, heat 
treatment recommendations, 
weight tables, and other help- 
ful information is offered in 
newly revised ‘Latrobe Pocket 
Handbook”. Steels included 
are various Electrite high speed 
steels; non-deforming die 
steels; oil hardening die steels; 
hot work die steels; punch, 
chisel, and shock steels; die 
casting die steels; water hard- 
ening and carbon tool steels. 
Write to LATROBE ELECTRIC 
STEEL CO., Latrobe, Pa. 

Circle Inform-A-Gram No. B75. 


Precision Toolroom Lathes, 
with 144%" swing, are fully de- 
scribed in Bulletin 5201. These 
lathes are job-tested before 
leaving the factory to make 
certain that they will turn, bore, 
face, and thread to tolerances 
far more precise than are 
usually required for the finest 
tool and gage work. SOUTH 
BEND LATHE WORKS, 425 E. 
Madison St., South Bend 22, 
Ind. 

Circle Inform-A-Gram No. B76. 





Increased Tool and Product 
Life is gained by use of “Hard- 
N-Tuff” hardening compound, 
which quickly and _ inex- 
pensively produces an im- 
proved quality in steel, with a 
maximum depth of hardness. 
High -speed-steel service is 
often obtained from ordinary 
carbon steels. Non-toxic, this 
compound is easy to use. Small 
parts can be hardened with gas 
or acetylene torch. Open fur- 
nace or forge is recommended 
on larger parts in order to get 
an even distribution of heat. 
DOUGHTY LABORATORIES, 
INC., 500 Fifth Ave., New York 
18. 

Circle Inform-A-Gram No. B77. 
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Magnetic Hand Tools, pow- 
ered by lifetime permanent 
magnets, provide safety and 


savings in a wide range 
of handling, salvaging, sorting, 
detecting, loading, holding, and 
other everyday shop opera- 
tions. Sixteen, hand-operated 
permanent-magnet tools are il- 
lustrated, specified, and priced 
in new Technical Bulletin M-30. 
Tools employ no external pow- 
er source, are shockproof and 
convenient to use. Several are 
of entirely new design, perform- 
ing new uses not heretofore 
known. Magnetool Div’n, Dept. 
537, MULTIFINISH MFG. CO., 
2114 Monroe, Detroit 7. 

Circle Inform-A-Gram No. B78. 












PRECISE PRODUCTS CO., 


ONE PORTABLE MULTI-PUR- 
POSE PRECISE GRINDER-MIL- 
LER WITH MACHINE TOOL 
MOUNT DOES THE WORK OF 
A SINGLE-PURPOSE MACHINE 
COSTING 100 TIMES AS MUCH! 


Little can be done today to reduce labor 
and material costs. For substantial sav- 
ings aoe new, better techniques. 
Mount PRECISE Grinder-Millers on 
lathes, drill presses, milling machines 
and other machine tools or _use in spe- 
cial production set-ups. * HP; speeds 
from 20,000 to 45,000 r.p.m.; 115 volte, 
AC-DC. 'Ruegedly built for continuous 
duty. All metal housing; rigid PRE “wo 

guilt: sealed micro-precision bea 
‘igh speeds and accurate PRECISE quit 
and chuck are ideal for tungsten carbide 
cutters. PRECISE will grind, mill or 
to 





finish any material from soft w 
the hardest alloy steel. 


Write FOR CATALOG 


1341 Glark $t., Rasine, Wis, 


PRECISE GRINDER-MILLERS 





SEE ADVERTISERS INDEX, PAGE 153, FOR KEY NUMBERS 
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. - - Copper Alloys, from page 118 

alloy has between 1.85 to 2.15 percent 
beryllium; where less than the minimum 
specified is used, a considerable reduction 
in the properties will be experienced. 

Conversely, where the beryllium content 
rises above 2.15 percent, there is no ap- 
preciable improvement in the mechanical 
or physical properties and some difficulty 
may be experienced in rolling or during 
fabrication. It is often common practice 
to specify additional constituents for this 
binary alloy; cobalt being frequently used 
as an additive to obtain high temperature 
stability and nickel being added for the 
purpose of retarding grain growth. 

In the first phase of heat treatment, 
namely solution heat treatment, a tem- 
perature of 1350 to 1475 deg. Fahr. is 
usually employed which is followed by a 
water quench either in the form of im- 
mersion or by spray. The selection of 
temperature is usually dependent upon the 
bulk weight of the item. Immediate 
quenching is desirable since any delay in 
time between the furnace and the quench- 
ing medium will result in inferior proper- 
ties, self-evident after the subsequent ag- 
ing treatment. 

The aging or precipitation hardening 
treatment which follows is a function of 
both time and temperature; the higher 
the temperature of treatment the lower 
will be the time factor. Thus, the tempera- 
ture range usually specified is between 500 
and 700 deg. Fahr., however the usual 
range employed is between 600 and 625 
deg. Fahr. for a time period of from one 
to three hours. Temperatures above 625 
deg. Fahr. can be employed; however, the 
time period will be reduced to an hour or 
even as low as 10 minutes. 

This reduced time factor may be so 
critical that considerable skill is required 
to obtain consistently good results, hence 
practices such as this should be discour- 
aged. If heating is continued over too 
long a time period or if the temperature 
of treatment is too high, a condition of 
“overaging” or resoftening will result. 

The aging treatment can be accomplish- 
ed in either the conventional batch or con- 
tinuous type furnace, utilizing a dry at- 
mosphere, or in a molten salt bath. The 
principal difference between the two heat- 
ing mediums is the rate of heat transfer; 
the salt bath usually requiring from one- 
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half to two-thirds the time required in a 
conventional type of furnace. 

In the use of either a batch or a con- 
tinuous furnace, a controlled atmosphere 
such as hydrogen is strongly recommend- 
ed. Under ordinary conditions, a scale 
will form which can be readily removed. 
The scale is “binary” in character; an 
outer scale which is dark and a scale 
reddish in color directly beneath it. 

The outer scale is readily removed in a 
hot solution containing two parts of com- 
mercial sulfuric acid to one part of water; 
the time of immersion being of little con- 
sequence. 

The reddish-colored scale is removed by 
immersion in a solution containing one 
part of commercial sulfuric acid, seven 
parts of water and 8 ounces per gallon of 
solution of sodium dichromate. This lat- 
ter solution is operated cold and the time 
of immersion is quite critical; this solu- 
tion having a marked corrosive effect on 
the alloy and pitting may result if the 
parts are immersed too long. Agitation is 
also recommended for this solution and 
immediate washing in hot water after 
pickling is done. 

Parts that are heat treated in a salt 
bath can be cleaned in hot water followed 
by a pickling cycle as described above. 

In many instances, better mechanical 
properties can be realized by the judicious 
use of material which has been previously 
cold worked; the permissible amount of 
cold working being dependent upon the 
nature and extent of forming to be done 
to make the completed item. Normally, 
material in the half hard condition is used 
for the fabrication of most stampings; 
however, under conditions where any radi- 
us in blanked and formed parts is less 
than three times the thickness of the ma- 
terial or where wire having sharp bends 
is used, the annealed material is usually 
required. 

Coil springs that are fabricated from 
three-quarters hard material will have 
better fatigue properties than those fabri- 
cated from half hard material. 

In the manufacture of flat stampings 
where no bending or forming is done, the 
full hard material can be used with sub- 
sequently higher mechanical properties. 
The relationship of tensile strength of 
heat treated beryllium copper to the initial 
(Continued on page 176) 
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. . . Hi-Jet, from page 121 
be greatly reduced. And because the tools 
last longer, fewer tools are needed. On 
large production jobs this means substan- 
tial savings in tool inventory and tool 
cost. 

Because of the improved cooling and 
lubricating action on the tool radius, sur- 
face finish is greatly improved with this 
new method. Test results have shown a 
reduction in surface roughness from 200 
to 60 microinches (rms). Even where im- 
provements in surface finish are not so 
pronounced, greater dimensional stability 
usually results; the effects of tool build-up 
and radius wear are practically eliminated. 

An important advantage of the im- 
proved surface finish and 


“Nassovia” Die Sinker 

Arrangements for stocking complete machines 
and spare parts and for providing complete 
factory service in the United States on the 
famous Nassovia Die Sinker have culminated 
in the appointment of Carl Hirschmann Com- 
pany, 30 Park Ave., Manhasset, N. Y. as ex- 
clusive U. S. representatives of Nassovia Ma- 
chine works Hanns Fickert, Langen Bei Frank- 
fort a Main (Germany). Nassovia Machines for 
the manufacture of dies, molds, and other three- 
dimensional forming tools will be available 
soon for the inspection and demonstration in 
the Hirschmann showrooms in Manhasset, Los 
Angeles and Milwaukee. 

In addition to the Nassovia Die Sinker, the 
Hauser, Schaublin, Tornos, Lambert, Safag, 
Thommen, Meteor, Lienhard, Technica Swiss 
Machines will be on display. 





dimensional accuracy on 





work machined with Hi-Jet 
is the reduced need for ad- 


OVER 40 YEARS OF FINE TOOLS 





ditional finishing opera- 
tions. In some cases the fin- 
ishing operation can be en- 
tirely eliminated. Grinding 
time, too, can often be 
reduced because of the 
smaller dimensional varia- 
tions. Also there is less 


YOU CAN’T CUT COSTS 
USING COPIES ... 


SPECIAL FOR TOOL DESIGNERS 
full-size templates for drill jigs now available 





tendency toward work hard- 
ening of the machined 
parts. On some jobs this 
may mean that stresses 
which cause distortion and 
surface hardening are re- 


duced. 
x x #* 


Timken Roller Bearing Produc- 
tion Up for 1951 

1950 production records were 
shattered last year, according 
to officials of The Timken Roiler 


Bearing Company. In spite of Type “8” ilies 
cutbacks in the automotive in- 

dustry, 1951 production levels DRHA JUGS «0001000 én Gnie® mere a ee 
reached an all-high. Increased . 
nanan dg Slag a pent te FIXTURE CLAMPS ............ 73 Sizes 
industry for high precision FIAT CUAILS: os 60 sas o0:0:0\0 156 Sizes 
bearings helped to offset the . 
Siideiliee ten tin: tended: Oe: i glo ¢ : re 12 Sizes 


dustry. Tool machine demand 
was up due to increased de- 
mands for defense materials. 
Miscellaneous items manufac- 
tured by Timken, such as dust 
collars, oil seal rings, rock bits, 
and thrust bearings, kept pace 
with the increased production 
of precision bearings. 








Specify ‘“‘SIEWEK’’ the ORIGINAL and MOST 
COMPLETE LINE OF STANDARD DRILL JIGS, 
CLAMPS and FIXTURE DETAILS. 





Write for full size clamp and detail template drawings. 


SIEWEK TOOL CO. 


2866 East Grand Bivd. - Detroit 2, Michigan 
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USE NOBLE & STANTON STANDARD 
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The rush is on . . . manpower shortages are here! Don’t 
waste the valuable time of your designers and toolmakers 
in custom-building jig and fixture components. 


Now is the time to use Noble & Stanton Standard Jig 
and Fixture Parts. Adopt them as standards in your plant. 
They’re the best you can buy—are tough and durable—will 
never fail on the job—can be used over and over again. 


Noble & Stanton Components are precision made from 
quality steels. NS parts are turned from solid stock——not 
welded or brazed. They’re heat treated and hard chrome 
plated wherever practicable. 


Write today for full information on the Noble & Stan- 
ton line of over 300 parts. They cost less than one-third 
the cost of toolroom manufacture. Tracing sheets are avail- 
able for every part—saving you design time. Try a few 
of the items—or stock the whole line! 






WRITE FOR CATALOG. Send today 


















for this free 52-page book of 
drawings, specifications and prices. 
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NOBLE & STANTON, inc. «|< 


1002 BROADWAY © BEDFORD, OHIO 











‘INFORM-A-GRAM CARDS-—usE THEM FOR PROMPT PRODUCT INFORMATION SERVICE 


for ADVERTISEMENTS IN APRIL, 1952 Issue ONLY. 
(DO NOT USE THIS CARD AFTER JUNE 30, 1952) 


Title 
Address 


Zone State 

103 126A 140 157A 163B 175B 183D 192B 198E 
105 126B 141 157B 163C 175C 185A 192C 198F 
107 127 142 157C 164A 177A 185B 193 198G 
109 128 143 157D 164B 177B 185C 194A 198H 
lll 129 144 158 165A 179A 185D 194B 198J 

113 130 145 159A 165B 179B 185E 194C 198K 
115 131 146 159B 165C 179C 187A 195 198L 
117 132 147 159C 169A 180A 187B 196A 198M 
119 133 149 160A 169B 180B 187C 196B 198N 
120 134 150 160B 169C 180C 187D 196C 198P 
121 135 154A 161A 171A 180D 190A 197 198R 
122 136 154B 161B 171B 181 190B 198A 199A 
123 137 154C 161C 173A 183A 190C 198B 199B 
125A 138 155 162 173B 183B 191 198C 199C 
125B 139 156 163A 175A 183C 192A 198D 220A 


[ ] Above is new address [ ] | would like to receive TOOLING and PRODUCTION regularly. 











INFORM-A-GRAM "(DO NOT UAE THIS CARD AFTER JUNE 90, 1063) 
Name Title 
Company Address 


Zone State 

17 32 103 126A 140 157A 163B 175B 183D 192B 198E 

18 33 105 126B 141 157B 163C 175C 185A 192C 198F 
34 107 127 142 157C 164A 177A 185B 193 198G 
35 109 128 143 157D 164B 177B 185C 194A 198H 
36 111 129 144 158 165A 179A 185D 194B 198J 
37 113 130 145 159A 165B 179B 185E 194C 198K 
38 115 131 146 159B 165C 179C 187A 195 198L 
39 117 132 147 159C 169A 180A 187B 196A 198M 
40 119 133 149 160A 169B 180B 187C 196B 198N 
41 120 134 150 160B 169C 180C 187D 196C 198P 
42 121 135 154A 161A 171A 180D 190A 197 198R 
43 122 136 154B 161B 171B 181 190B 198A 199A 
44 123 137 154C 161C 173A 183A 190C 198B 199B 
45 125A 138 155 162 173B 183B 191 198C 199C 
46 125B 139 156 163A 175A 183C 192A 198D 220A 


[ ] Above is new address [ ] | would like to receive TOOLING and PRODUCTION regularly. 











INFORM-A-GRAM "(DO NOT USE THIS CARD AFTER JUNE 30, 1963) 
Name Title 

Company Address 

City Zone State 


Al Al2 B28 B39 B50 B61 B72 E6 
A2 A13 B18 B29 B40 B51 B62 B73 E7 
A3 Al4 B19 B30 B41 B52 B63 B74 Es 
A4 A15 B20 B31 B42 B53 B64 B75 E9 
AS A16 B21 B32 B43 B54 B65 B76 E10 
AG Al7 B22 B33 B44 B55 B66 B77 Ell 
A7 A18 B23 B34 B45 Bs6 B67 B78 E12 
A8 A19 B24 B35 B46 B57 B68 C1 E13 
AQ A20 B25 B36 B47 B58 B69 C2 E14 
A10 A21 B26 B37 B48 B59 B70 C3 E15 
All A22 B16 B27 B38 B49 B60 B71 C4 E16 


[ ] Above is new address [ ] | would like to receive TOOLING and PRODUCTION regularly. 
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LAYOUT PLATENS 


SURFACE PLATES 
From Dismantled 


Veneer Redryer 
54” x 84" x 3-54" 
PLANED FLAT CAST IRON 


JOHN WIDDICOMB 
COMPANY 


601 5th St., N.W., Grand Rapids, Mich. 

















THREAD MEASURING MADE EASY 


W/TH NEW 60° THREAD TRIANGLES 


Quickly checks all 60° 
standard and_ special 
threads from 4 to 56 pitch 
- . - ANY OD. Perfect 
class 3 or 4 fit. No ‘‘fancy”’ 
calculations . . . just add 
a constant to O.D. That’s 
all. 









53-T PARK PLACE @ NEW YORK 7 N.Y. 








WRITE FOR NEW 


FREE BOOKLET 


ON 
COMPARATOR 
CHARTS 
AND FIXTURES 


> 4 
Ask for Bulletin 51-2497 


GAGE COMPANY 


BATTLE CREEK, MICHIGAN 
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Granite Surface Plates to Five 
Millionths-Inch Accuracy 


The newest method contrived in the 
surfacing of black granite surface plaies 
to obtain the closest approach to absolute 
accuracy is the use of an auto-collimator 
by The Collins Microflat Company. They 
also announce the development of their 
largest granite surface plates, measuring 
48” x 120”. 





To produce a surface of such giant area, 
a means of lapping and checking the sur- 
face had to be devised. By adopting the 
auto-collimator, readings of surface ac- 
curacy now can be obtained to within five 
millionths of an inch. 





The function of the auto-collimator de- 
pends upon the well-known principle that 
a beam of light reflected by a mirror is 
deflected if the mirror is tilted; and that 
the angle through which the reflected beam 
is turned is twice the angle of tilt of the 
mirror. A light beam reflected micro- 
scopically reveals the most minute inac- 
curacy, so that the artisan can determine 
what surfaces to lower, with the end 
result of scientifically producing a flat 
area of greatest accuracy throughout the 
48” x 120” surface. 
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. . - Operator Safety, from page 131 
May each year. This is strictly one di- 
vision against the other. It makes real 
rivalry. This gives a total of twenty-one 
weeks out of fifty-two where contests are 
in force. Through this idea we reduce both 
lost time cases and doctor’s orders where 
no lost time is involved, by 50 per cent. 
Sometime ago we started out on one of 
these “No Accident” campaigns and went 
through without a single lost time case 
and decided to continue at the end of the 
thirteen weeks and went a total of twenty- 
one months before we experienced an in- 
jury that produced lost time. This was 
accomplished at our Cortland Forging Di- 


155 


vision where most of our forging opera- 
tions are located. 

In conclusion we feel that if we can start 
with physically fit employees, indoctrinate 
them with our safety program, let them 
know what we expect of them, be sure top 
management takes care of their responsi- 
bilities in providing safe equipment to 
work with as well as safety protection 
for the eyes, feet and hands—then produce 
real enthusiasm among your employees 
with “No Accident” campaigns—then the 
net result of this approach should be to 
“Keep Operators Safe in Forging Op- 
erations.” 


Let DIEBEL engineers with 30 years of specialized training help 
you make every automatic press outlay more profitable. 


1.) DBT 
us ; 
” 











I-PRODUCTION 
AUTOMATIC 


if this is your problem —isn‘t it important to be assured of 
top-flight press and die experience behind every stamping job 
you plan? 
INCREASED PROFITS! 
Correct press and die engineering will increase your stamping 
output, reduce your down time, and give your die longer life. 

tel 

+ DIEBEL' 
(B, G 


5-8-12 Ton Di-Masters 
40 Ton Di-Matic 





For a guide to 
important 
Savings, write 
on your letter- 
ead for anew 
booklet, “Cost 
Savings 
thru Precision 
Stamping” 


PRESSES 


0 4 
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The Chamber of Commerce of the 
United States, reinforcing its demand for 
a $5.8 billion cut in the President’s $10.8 
billion foreign aid spending program for 
next fiscal year, pointed out that billions 
of U. S. tax dollars are going into a 
gigantic waterways system in France, one 
feature of which is to provide a 354-mile 
seaway from the Mediterranean to Lake 
Geneva, 1,230 feet above sea level in the 
heart of the Swiss Alps. 

Russell C. Harrington, chairman of the 
Chamber’s committee on government ex- 
penditures, said that “no doubt a Swiss 
Navy could make a fine contribution to the 
defense of western Europe,” but he point- 
ed out that the whole waterway program 
had twice been voted down by the French 
people when they thought they would have 
to pay for it themselves. 

The basis of Harrington’s information 
was an article in the March issue of the 
magazine “Inside Michigan,” written by 
Richard B. Frost, manager of the foreign 


It’s Your Money! 





or 
Here Comes the Swiss Navy 


trade department of the Detroit Board of 
Commerce, a member of the National 
Chamber. Frost spent a year gathering 
material for his article. 

Two projects are involved in the French 
program, one on the Rhone and the other 
on the Rhine river. 

The Rhone project calls for 22 dams and 
46 power stations producing 14 billion 
kilowatt hours of electricity. It includes 
the Alpine seaway, which is known as the 
Genissiat portion of the program. The 
first three of the dams have been com- 
pleted or are under construction and the 
cost of these three units alone is $685,- 
000,000, Frost reported. 

The Rhine project is smaller, calling for 
seven dams and nine miles of canals and 
locks and would produce 6.5 billion kilo- 
watt hours of electric power. 

Frost wrote: “The entire cost is an un- 
limited gift of billions to be paid for by 
already overburdened U. S. taxpayers.” 

(Continued on page 162) 











800 LBS. CAP. 


(irs — A LOW PRICE -Catomatie COIL CRADLE | 
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@ ovee =F OWOFO 
(* FEATURES . . 
a $270.00 @ Eliminates hazards of lifting heavy roils. 

















Write for circular. © Dealer inquiries invited. 


WM. 





@ Roll on your coil and it's ready to go. 
@ Slack loop prevents drag on feed or dies. 


@ 30% to 40% higher daily production on 
hand or automatic feeds. 


@ Re-loading time kept to a minimum. 


@ No pulling of coils, avoids operator's fa- 
tigue, and results in faster feeding. 


HALPERN & CO., INC. 


Machine Tools 


? CONNECTI T AVE 
¥ BRIOGEPORT, CONN 
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Improves Pantograph 
Performance and Profits. 


Precision work at any angle . . . Tracer control 
with rotary table performance . speed and 
accuracy assured + « adaptable to all 2 and 3 
— engraving machines. Send for litera- 
ure 


FRYER TOOLS & INSTRUMENTS 


° 
Master Maker & Marking Device 





188 N. Wells Street © Chicago 6, Illinois 
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DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 

WATTS BROS. TOOL WORKS 
Wiimerding, Penna. 

















300% FASTER 


With Spiral step tools. 


For example you can drill multi-diameter holes 
and countersink or chamfer in one operation. 
Each tool is made special for the job to be 
done. Shown below are just a few of the special 
Hundreds of 
other combinations to save you money. 


cutting tools which we make. 


Write for Bulletin No. 101. 





SPIRAL STEP TOOL CO. 


| 5400 N. DAMEN AVE. 


CHICAGO 235, ILL. 


f 
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Sensation of the Tool Show 


MICRO 


ADJUSTABLE WORK HOLDING 


TOOLS 


enable you to do 101 jobs 
on your machines with tre- 




















mendous savings in time 
and tool cost! 













Ell Plate holding tool on 
Micre Adjustable Face Plate. 
















Here's the tool that is the sensation of 4 
tool industry today. It enables you to 
complicated, , Or regular precision m... 
chining at unbelievable savings in time and 
tool costs. With it you can do jobs you might 
otherwise never attempt, easily, quickly and 
at long profit. SEND FOR FREE FOLDER, 
today showing how you can do innumerable 
jobs on your present machines with MICRO 
TOOLS. 





MICRO LATHE PLATE INC. 


1265 WEST 2nd STREET 


Dept. T. CLEVELAND 13, OHIO 
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“Chip Totes” 
for Chip Removal 


Chip-Totes are unique conveyor units 
designed for continuously removing chips, 
turnings and borings from machine tools. 
The photograph shows an installation at 
the Erie plant of General Electric Com- 
pany in which chips are being conveyed 
from Gisholt automatic lathes. Because 
the Chip-Totes continuously transport 
brass chips from the lathes to tote boxes 
while the machines are in operation, man- 
ual scrap handling has been eliminated 
and the speed of chip disposal substan- 
tially increased. 

Those in use at General Electric are 
custom built from stocked components to 
meet the specific requirements of this 
particular application. The design is suf- 
ficiently flexible to permit modifications 
according to the type of machine tool, 
space available, type of metal scrap, and 
rate of removal. 

In this particular installation, chips are 
funneled onto the Chip-Tote hinged-steel 
belting, carried horizontally until clear of 
the lathe’s operating mechanism, and then 
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transported parallel to the lathe up the 
conveyor incline into tote boxes. 

When a preset load limit is exceeded, 
the adjustable safety clutch will disengage, 
thus stopping the Chip-Tote. It is self 
contained and uses a special belting fea- 
turing interlocking side wing design which 
prevents chip fall-through. Perforated 
belts can be used to permit. the passage 
of coolants when required. 


t 























































6 
INSERTED-BLADE METAL CUTTERS FOR EVERY NEED 
The famous “Apex” Shankless, Adjustable, Serrated design offers you 
holders for every metal removing job. Forty tool bits to choose from, 
all interchangeable without regrinds. “Apex” bits fit 
holders of other make. Check with us on this. 
Carbide tips if desired. Send for catalog. 
“Apex” inserted-blade mill- 
ing cutters incorporate the 
adjustability and economy 
necessary in these tense 
times when every ounce of 
material and every minute 
of time are vital. 
APEX TOOL & CUTTER CO., INC. 
SHELTON 17 CONNECTICUT 
a © 
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CLAMPMASTER 








THE VISE THAT 
HOLDS EVERYTHING 


Eliminates fixtures for the holding of odd- 
shaped work pieces. Quick adjustment for 
positive holding of round, elliptical, ta- 
pered, triangular, or irregular shapes. Two 
moving jaws for quick centering of work. 
Available in four sizes for bench or ma- 
chine work of all types. 


THE VISE OF A THOUSAND USES 
For full information write 


KARL A. NEISE 


381 - 4th Ave., Dept. MMS, N. Y. 16, N. Y. 




















SERVICE MACHINE CO. 
7627 S. Ashland Ave., Chicago 20, Ill 
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of production 





| PROTECTRON 


SAVES THE LOST HOUR as 
caused by stock mange 
ment, coffee, coke, rest, @ 
smoke breaks. 


OUTPUT 


of your present 
equipment 


124% to 22% 














\ 












Write, wire or phone 
for further information 


The bs uinnell, (c We 


SIMSBURY, CONN. 
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ONE SOURCE-— 
x} Assures uniformity and precision 
‘| between taps and chasers from 
‘@ country’s largest independent 
manufacturer of die heads, 
{ E chasers (milled, ground thread 
z or tapped form), collapsible and 
Ef solid taps. All tangent type 
i chaser threads ground from solid. 
: F| Write for catalog. 
PROMPT 
DELIVERY 
cs <4 YS Vit 
Save 10-20% 
on special 
solid taps 
CHASO-ROYCO 
TOOL CO. INC. 
P.O. Box 268 at Akers 
North Branch, Michigan 











YOST DRILL PRESS VISE 


@ This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 
OFFERED IN TWO SIZES 








Vise Width of Opens Wel 

We. | Jaw, Inches Inches ae 
1D | 334 4 124 
2D 6 5% 23 











Do you need a vise of ANY type? 


Write today for bulletin on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN STREET 
MEADVILLE ° PENNSYLVANIA 
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A New Development In 
Marform Deep Drawing 


The Marform Deep Drawing Process 
incorporates the features of the steel die 
with its accurate forming ability and the 
rubber pad process with its economy in 
tooling. 

To facilitate the use of this process the 
Marform Division of the Loewy Construc- 
tion Company has developed a simplified 
pressure control mechanism for use with 
Marform equipment. This mechanism, as 
shown in the illustration, consists of a 
flexible strip cam which is readily adjust- 
able by merely turning the friction lock- 
ing adjustment knobs. The developed pro- 
file on the strip cam determines the magni- 
tude of the rubber pad forming pressure 
as utilized by the process. 

In addition to the pressure control, the 
setting of the three sliding indicators de- 
termines the upper and lower limits of the 
draw depth, as well as the point at which 
intense forming pressure is built up for 
setting radii, shearing, etc. 

Emergency and manual control buttons 
are also included on the panel, as well as 
pressure gauges indicating the system oil 
and accumulator pressures. 

These controls are adjustable in a mat- 
ter of minutes by merely setting the cali- 
brated rods to predetermined positions. 
Once such controls are set, the operation is 
fully automatic and all that is required 
on the part of the operator is to place a 
blank in the machine, push a single but- 
ton, and then remove the drawn part which 
is automatically stripped from the punch. 
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» HIGH SPEED GRINDING ° 








Famous 
for 
Efficiency 






This new, streamlined bench type grinder 
assures fast, quality finishing on metals, 
plastics, wood, fibre . . . at low cost. Built 
to machine tool specifications, Standard 
D-4 is equipped with improved band ten- 
sion control and specially designed protec- 
tive motor hood. 4x36“ band. The ideal 
portable unit! 


Other styles and sizes in New Manual on finishing — Write teday 
































STANDARD D-4 sano crinver 


WALLS SALES CORP. 









































333 NASSAU AVENUE BROOKLYN 22 NEW YORK 
e e 
ETALO N No. 9 $37.30 
sSpetapeengar ites ea jevey ei ss F.O.B., N. ¥. 
“a y 2 am * Fata ~ " — =a 
een .001” 
~ HARDENED STAINLESS STEEL end 
“Overall Length 10”. Measuring Capacity is 7”. 1/64" 
Width of Nibs when closed is 14°’. 
sf the world over for fine accuracy. Hand fitted vernier assures smooth, snug oper- 
{ ation. COMPLETELY GUARANTEED. Furnished in handsome form fitting wooden case. 
7 ASK YOUR DEALER or write 
ALINA CORPORATION @ 32 BROADWAY ® NEW YORK 4, N. Y. 
@ e 
® $$ __— e 
eoe now a! se oy ie ae - 
even better with Ses fa 
F4E BOND Try Chicago Mounted Wheels—bonded 
with 79E Bond —and you'll never buy any 
the new miracle other! This tough new grinding wheel 
rinding wheel bond bond, exclusive with Chicago Wheel, has 
: ‘ , . ah ses ‘ sep 4 taken the industrial world virtually by 
reatest selection of sizes an : 4 : : 
denen ten wong eta tad storm, doing a better grinding job faster. 
of all, deliveries are good... 
pole ongenadpiene “orl CHICAGO WHEEL & Mfg. Co. 
Dept. TP, 1101 West Monroe Street, Chicago 7 
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. Your Money, from page 156 

Harrington, a Providence, R. I., certi- 
fied public accountant explained that the 
money actually comes from “counterpart 
funds” provided by the foreign aid pro- 
gram. 

“Counterpart funds might be described 
as U. S. dollars which have been forced 
into French citizenship,” Harrington said. 
“It works this way: The U. S. government 
takes the money from U. S. taxpayers, 
buys American products with it, and gives 
the products to the French government 
which sells them to private French users. 
The French users pay the French govern- 
ment francs for the products and the 
francs form the counterpart fund.” 

Harrington said the reason that there 
has been such little information about the 
French project in this country is that the 
spending of the counterpart funds is 
largely left to the French government. 

Rep. Meader (R-Mich.) reported on the 
floor of the House last month that 
amounts to 


France’s counterpart fund 
more than $2 billion. 

“Tt needs to be under- 
taxpayers have no 


Harrington said: 
stood that U. S. 


AMAZING TOOL BARGAINS ! 


112 PIECE ASSORTMENT $9995 
> FOR ELECTRIC GRINDER 
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claim on the counterpart fund and will 
never get back a cent of the money they 
are putting up for the French waterways.” 

Frost complained that while U. S. tax 
money was being lavished on French 
waterways, “our own St. Lawrence water- 
way and power project goes begging.” 

“To illustrate what great ambitions can 
be accomplished outside the United States 
with American dollars, one of the Rhone 
locks, when completed, will be the great- 
est lock in the world, with a height of over 
82 feet,” Frost wrote. (The whole series 
of locks would have to raise shipping 
1,230 feet to get it from the Mediterranean 
into Lake Geneva.) 

Frost reported: “Little heavy industry 
is located in the area so opened to naviga- 
tion. The shipping on the Rhone will be 
carried in barges and river boats. .... 

“How many millions of tons of Ameri- 
can steel have been diverted to France 
for use in the project, thereby causing 
material cutbacks in this country which 
have helped bring about mass unemploy- 
ment in many manufacturing areas, is 
something no one will ever be able to 
find out.” 
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ONE 
Tool 


ONE 
Set Up 


.. for boring, 
facing, turn- 
ing recessing, 
undercutting 


Another NEW “MASTER TOOL” 


THE UNIVERSAL 
““MASTERHEAD” 


Featuring: automatic feeds, end re- 
lease and return; adjustable stop; 
adaptable to all standard machines; 
highest precision; ideal for jig bor- 
ers; seven models for work up to 
24” diameter. 


Send for Illustrated Literature 


KARL A. NEISE 





381-4th Ave., Dept. TP, N. Y. 16, N. Y. 
s 




















REID SURFACE GRINDER wm 618V 


WITH VARIABLE TABLE SPEED - 12 to 35 Feet Per Minute 


REID BROTHERS COMPANY INC 
MEVERLY «MASSACHUSETTS 














SPECIFY KASSON PRECISION 
COLLETS AND all 


on ing Lowen Models. 

Pi BAT, 30, 5C. 
. LOGAN e SOUTH BEND | 
e SHELDON LATHES, ETC. 7 


ot 


GENERAL DIE cig STAMPING C0 


264 MOTT STREET . “NEW YORK ie. Y 
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< 
DIAL INDICATOR 







A multi-purpose ; ° 
‘indicator that ex- | 
cels in precision, 
versatility and 
ruggedness. 
Only 3” in 
length. Exclusive 
Deep Hole and 
Micro - Hole 
Gauge accesso- 
ries. Surprising- 4 
ly low in price. 





Prompt delivery. Dealer inquiries in- 
vited. 
mation. 


Address Dept. T-1 for infor- 











LUBRICANTS 
PAY OFF in higher production 


.. Because they have better anti-scoring 

qualities to work under extreme pressures. 
Use CMD on your lathe centers, die set leader pins, 
steady rests, machine ways, cams, broaches, thrust 
bearings, taps and dies to name a few. In fact, CMD 
lubricants work every day under pressures of 40,000 
to 50,000 pounds per square inch in thousands of 
plants from coast to coast. 


CHICAGO MANUFACTURING & DISTRIBUTING CO. 
Chicage 9, Mlinois 


1902 West 46th Street © 
Attach this ome to your letterhead 
MP 


for FREE SAMPLE KIT Number 24 





Your Nome. 





Firm Nome____ 





Address__ 
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“Chip Remover” 
Increases Tool Life 
A new device for prolonging tool life 
on steel milling operations has been added 
to the milling accessory line of Detroit 
Milling Cutter Company. This item, called 
a “Chip Remover”, consists of a rotating 
wire brush attached to a magnetic base, 
so that it can be easily mounted or dis- 
mounted on any horizontal or vertical 
milling machine. The wire brush is placed 
in contact with the revolving teeth or 
blades of the milling cutter and serves to 
push off adhering chips. 

On many steel milling operations, 
particularly where tungsten carbide blades 
are used, no matter how speeds and feeds 
are varied, the steel chips removed cling 


or adhere to the carbide blades. These chips 


become work hardened to some extent. 
Some of the power utilized in milling is 
dissipated as heat in the discarded chips, 
causing them to adhere to the cutter teeth 


| and ride around in the cut, fracturing or 





breaking out the blade cutting edge, con- 
sequently shortening the cutter life. 

The “Chip Remover” utilizes a 45-50 lb. 
Alnico, lifetime guaranteed magnetic base 
with a V slot permitting the mounting of 
the base on all degrees of cylindrical sur- 
faces, or any right angle surface. 

This device provides a positive method 
for removing welded or ahering chips, and 
users report up to 100% increase in tool 
life through its use. 

For additional information write DE- 
TROIT MILLING CUTTER CO., 28625 
Grand River Avenue, Farmington, Michi- 
gan, or Circle Inform-A-Gram No. D-1. 
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* CLASSIFIED ADVERTISING ¢ 


RATES — $2.00 SERVICE CHARGE 
PLUS 20¢c PER WORD — PAYABLE IN ADVANCE 


WANTED—DIE AND TOOL DESIGNER 
Familiar with all classes of metal stamping pro- 
duction. Excellent opportunity to develop capacity 
for executive position with a 25 man modern 
equipped Tool and Die plant in Cincinnati, of 
long standing excellent reputation. Age preferred 
between 35 and 40 years. Please reply in full 
detail: Box 821, Tooling & Production, 1975 Lee 
Road, Cleveland 18, Ohio. 





PLASTICS MOLDS—by Gordon B. Thayer tells 
how to estimate, design, build and use plastics 
molds. There are 22 chapters (272 pages) of 
plastics tooling and production “‘know-how.” More 
than 200 illustrations, tables and charts. $3.49 
per copy. Address Huebner Publications, 1978 
Lee Road, Cleveland 18, Ohio. 





ENCLOSURE 


SAFGUARD 
FOR PUNCH 
PRESSES 


Strand Mfg. Co. 


DEPT. B, P.O. BOX 762 
LOS ANGELES 44, CALIFORNIA 


REID MAL Ny \a ait 


























(2 Compression Spring Assortments 


Trigger stops for 
progressive dies. 


Also gauge stops 
Sie <atel: = oe and fix- 

















Gage handles: Taper- {f¥==—— = nanet 
lock, Trileck; steel, (— iw “Q) o) 
plastic. a — ae 


Magnetic Parallels. 














Single block or 
ground in pairs. Many sizes. Also 
magnetic “‘V’’ blocks. 


Also hand wheels, machine handles, 
levers, cranks, fixture units, cast 
irom knobs, threaded plastic and 
steel balls. Write for catalog and 
prices on complete REID line. 


REID TOOL SUPPLY CO. 


709 Baker St., Muskegon Heights, Michigan 











3 SIMPLE STEPS... 
TO SOLVE ALL YOUR 


HEAT TREATING PROBLEMS! 





Coat piece with Phoenix 
Brand NON-SCALING 
COMPOUND, a dry, 
easy-to-handle powder. 


Harden or anneal piece 
as normally required — 
powder forms protec- 
tive coating completely 
sealing piece from air. 


If necessary, boil in 
plain water to remove 
protective coating. Coat- 
ing comes off quickly, 
easily... 


giving you a bright scale-free, pit-free surface like 


THIS...not THIS— 























EVERY TIME! 


Save TIME! Save MONEY! 
Send for a trial order TODAY! 
— Satisfaction guaranteed — 
2 lb. can—$ 6.00 
5 Ib. can — $15.00 
15 Ib. can — $41.25 

25 ibs. or more 
$2.50 per Ib. 
ORDER TODAY FROM 
YOU LOCAL DISTRIBUTOR 
OR WRITE 












THE PARKER STAMP WORKS, Inc 


Established 1871 


HARTFORD, CONNECTICUT 
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Card for fast 





Use free Inform-A-Gram 
service 











SAFE AIR VALVE 


Explosion - proof air 
valve, electrically 
controlled but air 
powered, features 
compact size and 


safe high speed ac- 
tion. Descri i 

Bellows bulletin. 
Circle No. ES. 

THREAD ROLLING 
The high production 
thread rolling of small 
cold-headed fasteners 











is achieved plane- 
tary action oi rrutton 
“Rollmaster”’ ffered 
in Bulletin No. 125. 


Circle No. E6. 
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METAL STITCHING 
Methods, equipment, 
and range of appli- 
cation for joining met- 
als by stitching are 
fully described in Ac- 
me Steel catalog, 
which includes typi- 
cal job studies. 

Circle No. El. 

CONTOUR MILLING 
Automatic contour 
milling of long di- 
mension parts qir- 
craft spar beams, cap 
strips, etc—at high 
speed is subject of 


Onsrud 6-page bulle 
tin. 


Circle No. E2. 





CHIP CONVEYOR 


Continuous removal 
of chips, borings, 
turnings, with the 


May-Fran conveyor 
is explained in data 


sheet. Models to fit 
all standard  auto- 
matics. 


Circle No. E9. 

16” DRILL PRESS 
C-O Cincinnati bulle- 
tin presents high pre- 
cision, production 
drills featuring 6 
speeds, V-belt drive, 


full floating spindle 
. in floor, bench 
models. 


Circle No. E10. 


INTERNAL GAGE 
High precision, in- 
ternal hand gage 
that is quickly set for 
desired hole size and 
adaptable for wide 
range of work, de- 
scribed in Comtor 
bulletin. 

Circle No. E3. 
PILOT VALVES 
Valvair bulletin 
shows line of sole- 
noid pilot valves for 
air, vacuum, oil, wa- 
ter. Feature long-life 
dependable _ service. 
Maximum speed of 

400 cycles/min. 


Circle No. E4. 





DRILL GRINDER 


Revolutionary twist 


drill grinder gives 
uniform lips, longer 
drill life, more accu- 
rate holes, reduced 
drilling time. Kurt Or- 
ban data sheet avail- 
able. 

Circle No. Ell. 
ETCHING 
Lectroetch folder de- 
scribes stencil etch- 
ing process by which 
practically any ma- 
terial, including car- 
bide, is effectively 
marked without de- 

formation. 


Circle No. E12. 





QUICK-PIC 


GAGE BLOCKS 
Gage blocks and ac- 
cessories for modern 
measurement control 
are listed in a co- 
ordinated style in the 
informative new Do- 
ALL Brochure. 

Circle No. E7. 
HYDRAULIC POWER 
Catalog 400 lists data 
on Rivett hydraulic 
power units avail- 
able in single pump, 
double pump and 
combination types. 
Capacities from .4 to 
48 gpm. 

Circle No. E8. 
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CATALOGS 


TAPPING HEAD 
Procunier tapping 
head ensures accurate 
sensitive tapping on 


most drill presses. 





Bulletin cites long tap 

life, on production 

work. 

Circle No. E17. 
FINISHING 


Hammond catalog 
No. 75 lists many 
abrasive belt and 
wheel finishing ma- 
chines, belt back- 
stands, and dust han- 
dling equipment. II- 
lustrates many uses 
of units. 

Circle No. E18. 


¢ 
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FLOATING HOLDERS 
Heat treated, ground 
floating tool holders, 
used to center rotary 
cutting tools on hand 
and automatic screw 
machines, described 
in Podlin catalog 
sheet. 

Circle No. E13. 
MOTOR STARTERS 
Multi-speed and re- 


versing motor start- 
ers, featuring posi- 
tive interlock, small 


size and light weight, 
are offered 
Arrow - Hart 
bulletin. 

Circle No. E14. 


in new 
8 - page 





MALLEABLE 
CASTINGS 
The heavier weights 
of malleable castings 


are the subject of 
an attractive Belle 
City folder. Produc- 


tion procedures are 
shown. 


Circle No. E21. 


ABRASIVE 

CUTTING 
A color-coated chart 
giving recommenda- 
tions: for the selection 
of abrasive wheels 
is a feature of Alli- 
son's new, compre- 
hensive catalog. 
Circle No. E22. 








Use free Inform-A-Gram 
Card for fast 


service 








HI-LIFT TRUCKS 
Barrett-Cravens bulle- 
tin illustrates line of 
“walkie” units de- 
signed for local trans- 
fer, lifting, and stack- 
ing of heavy loads at 
heights up to 121”. 
Circle No. E15. 

AUTOMATIC 

STRIP GAGING 
Automatic continuous, 
accurate control of 
thickness and width 
in strip rolling, with 
magnetic gages, is 


explained in informa- 
tive Pratt 
brochure. 
Circle No. E16. 


Whitney 





VERSATILE MILLING 
MACHINE 
Versatile Model 40 
milling machine, de- 
scribed in Index bul 
letin, offers precision 
at low cost. Improved 
spindle permits bor- 
ing, gives 9 speeds. 

Circle No. E23. 
INTERNAL GAGING 
Size Control bulletin 
offers Tesa internal 
bore and screw- 
thread micrometers, 
for fast accurate in- 
spection from .275" 
to 8” dia. Readable 
to .0001”. 

Circle No. E24. 





MEASURING 
New 80-page Cata- 
log GEC-1016 sum- 
marizes for the first 
time under one cover 
all G-E measuring 
equipment for labora 
tory and production 
line use. 

Circle No. E19. 
HANDLING 
Using a unique sys- 
tem of visual cross 
reference charts, a 
condensed Clark 
equipment catalog 
makes all essential 
truck model data 
available at a glance. 


Circle No. E20. 
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. . . Standards, from page 84 

we had no previous information as to 
which specifications were actually too 
rigid, or to what extent they could be re- 
laxed without impairing quality. We had 
to find out the hard way. 

To meet this problem, there was set up 
a Quality Review Board at the plant, con- 
sisting of an Air Force representative, the 
Chief Inspector, and a Quality Engineer. 
When a part came through that regular 
inspection showed to be slightly off on 
perhaps one of its fifty specifications, it 
went through another inspection by this 
Board. If they found the part’s function- 
alism, interchangeability, and other perti- 
nent characteristics were not impaired, 
they accepted it and passed it on for 
release to assembly. 

Every precaution was taken by this 
Quality Review Board to see to it that only 
needless specifications were relaxed to 
conform to the realities of the part’s func- 
tion and the manufacturing problem in- 
volved. Specifications that were open to 
question in this light were carefully 
studied, deviations were endurance tested, 
and where found practical and approved 
by the Air Force, deviation drawings 
were made up for the guidance of the 
Quality Review Board. 

In a low-volume operation, it may be a 
perfectly good policy to insist upon ex- 
tremely close engineering beyond actual 
needs, as a means of training precision 
craftsmen and instilling precision-minded- 
ness for jobs when close precision is a 
vital factor. But when you move into 
high volume output, you must beware 
that you do not fall victim to this over- 
engineering, for you can engineer your- 
self right out of production. 

We are quite proud of our engineering 
and manufacturing ability in the auto- 
mobile industry. I think that the in- 
dustry’s record in the last war leaves no 
doubt in anyone’s mind about its ability 
to turn out, in volume, work of the closest 
precision where it is needed. At Chrysler 
Corporation we made huge quantities of 
anti-aircraft guns with the most intricate 
mechanisms imaginable. At our Dodge 
main plant we made thousands of intri- 
cate, delicate gyro-compasses for the 
Navy, a job originally thought impossible 
for anyone but a manufacturer especially 
trained in the art. 
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I single out these two instances from 
our many World War II projects to em- 
phasize that we do not shy away from 
work of the closest precision, even when 
it is required in vast quantities in a hurry. 

But what I do urge is that the highly 
skilled workers and the valuable close pre- 
cision tools be used where they can do the 
most good, on those jobs where the most 
rigid adherence to exacting standards is 
a vital necessity. There must be common 
sense to your standards so that the vital 
standards are not impaired by dissipating 
your best talents and equipment over un- 
necessary operations. 

At that, however, we at Dodge-Chicago 
were better off I am sure than many other 
manufacturers running up against the 
same problem in other military items. At 
least we had established a _ procedure 
whereby the deviations from standard, 
where they did not affect the part’s per- 
formance, could be processed, thus saving 
material and man-hours that might other- 
wise have been wasted. 

As an-interim measure to keep things 
running smoothly while such standards 
are being corrected at the source, it would 
be extremely helpful to have a common 
established procedure for passing on these 
deviations from standard at all the manu- 
facturing plants. 

This is only one of the problems we 
must continually cope with to utilize fully 
the men, machines, intelligence and ex- 
perience in the factory and on the battle- 
fronts for the defense of our nation. 

As I said earlier, it is a constant, never- 
ending job. During World War II in- 
dustry accomplished much in the way of 
understanding the problems facing the 
Armed Forces and in contributing solu- 
tions. The Armed Forces demonstrated 
their willingness and ability to under- 
stand industry’s problems. Since that 
time, both have attempted to continue 
the partnership and close cooperation of 
industry and the military that worked to 
such devastating effectiveness during the 
war. If we are to maintain a proper state 
of preparedness, we must never let up 
this effort. For our very security must 
rest on this teamwork of our industrial 
and military establishments, on a man-to- 
man trust and respect for each other’s 
abilities, and a clear understanding of the 
other’s point of view. 
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. . - Quality Control, from page 60 

the operator has the proper tools, infor- 
mation, comprehension of the job and 
gages to insure production of parts that 
. will meet manufacturing specifications. 
Duplicate gages are available—one is used 
by the operator, the inspector keeps his 
as a master. The inspector examines 
enough pieces to assure himself of a 
representative sample and, in addition to 
the usual inspection for conformance to 
specifications, the inspector checks to deter- 
mine that: (1) general working conditions 
are satisfactory from the standpoint of 
safety, fatigue and general welfare of the 
operator; (2) the work area is clean and 
orderly; (3) tools used by the operator are 
properly adjusted and lubricated; (4) the 
operator has the right material—proper 
gauge size, proper hardness; (5) the parts 
don’t show excessive burr; (6) the oper- 
ator shows a complete understanding of 
the job; (7) the operator has gages or 
other means of checking the job quickly 
and accurately. 

If the first place inspection shows that 
the quality of the parts are satisfactory, 
the inspector signs the operator’s pay card 
authorizing him to proceed with produc- 
tion. 

Each operation in an assigned area is 
patrolled by the inspector at regular 
intervals. In addition to the items men- 
tioned above, he checks for tool wear and 
handling facilities employed. His fre- 
quency of patrolling is determined by such 
factors as operator skill, closeness of tol- 
erances and rate of tool wear. 


Fig. 3. No matter what the size of the punching, 
the same tolerance of workmanship is required. 
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Simple control charts are run on jobs 
calling for close dimensional control or on 
jobs showing rapid tool wear. This keeps 
the inspector, foreman and the operator 
alert to the danger of exceeding specifi- 
cations at all times. The inspection of the 
last piece of the order is left to the 
judgment of the inspector. If, in his 
opinion, the tools require dressing, he has 
them sent to the tool room for repair. It 
is this maintenance that eliminates many 
of the minor defects of daily production. 

As parts are completed, they are for- 
warded to the shipping area where all 
shipments are subjected to a sequential 
sampling plan. All lots failing to meet the 
requirements of the drawing and specified 
as critical on the sequential sampling cards 
are rejected and returned for rework. 

The sequential sampling plan can be 
used successfully for the inspection of 
metal stamping parts. The results of the 
sampling are recorded on a special sam- 
pling form and the outgoing quality level 
is determined each week and charted. The 
charts and substantiating details are re- 
viewed each week with the responsible 
foreman who, in turn, takes the necessary 
action to correct and improve the quality 
of the parts. 


Armature Punching Section 

Laminated punchings from electrical 
sheet steel are the specialty of the metal 
stamping department. Here, the sizes can 
range from diameters of two inches for 
miniature motors to segmental laminations 
for 100,000 KVA generators having bore 
diameters in excess of 300 inches. 

To tool for activity of this proportion, 
press capacities range from 3 tons to as 
high as 2000 tons. Operational sequence 
limitations are determined, to a large ex- 
tent, by the activity. In general, the uni- 
versal simple tool method is used for low 
activity jobs; the Continental tool method 
is used for medium active work requiring 
close and controlléd accuracy, and the 
standard tool method is utilized for highly 
active jobs having close dimensional tol- 
erances. 

The importance of the proper tool de- 
sign or the dimensional control required 
on dies cannot be overemphasized. This, 
fundamentally, is where the quality of 

(Continued on page 174) 
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Attractively | 
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HEAVY DUTY 
| “MITI-MITE” t50 


The new, amazing magnetic base 


holder for mounting Test Indicators 
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. . - Die Duplicating, from page 71 





A coin-chute die as seen in process of duplication 
by machine pictured on page 71. 
tracer point is maintained as a constant, 
through the action of these electrical con- 
tacts. This constant pressure is very light, 
being measured in ounces, and is com- 
pletely independent of the size of the job 
being handled or the depth of a cut being 
made. On these machines, a bracket is 
provided above the cutter on which the 
tracer is installed. The distance between 
tracer and cutter can be adjusted to suit 
the particular size of work being handled. 
Electrical Control Guides Cutter Precisely 
From the time the work starts, tracer 
and cutter move through paths precisely 


The Cincinnati tool and die miller shown here 
has a hydraulic-tracer mechanism, providing for 
highly accurate duplication of master shapes or 
templates. This is accomplished without need 
for special skill on the part of the operator. The 
mechanism consists of a completely hydraulic 
automatic tracer, which synchronizes the vertical 
movements of the spindle with the table or 
saddle movements, to simplify production of dies 
or other complex shapes. The tracer mechanism 
is carried on three sliding elements to provide 
longitudinal, transverse and vertical adjustments 
of the tracer finger relative to the cutter. The 
machine also accommodates a so-ca:led reverse 
image attachment, which is seen in use. 
2 ——w = 
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alike, the tracer following the shape of the 
model and the cutter duplicating that 
shape in the workpiece. Reproduction is 
highly accurate. Because the electrical 
control is accurate and delicate, the very 
finest detail can be produced on even the 
very largest of dies or molds. Practically 
any type of job can be handled on a ma- 
chine of this kind, whether. it is a simple 
profiling job or a piece of die-sinking work 
of the most complex kind. 

Generally, a machine of this kind is 
equipped with a profile tracer, which is 
employed where the cutter is to have 
movement through two dimensions only, 
and with an automatic tracer which is 
used for three-dimensional work, whether 
cavities or external forms are involved. 
There is also a combination tracer which 
can be used with the machine to combine 
the functions of an automatic tracer and 
a profile tracer. However, this combination 
tracer has certain limitations. It cannot be 

(Continued on page 182) 
This Cincinnati tool and die milling machine has 
a head which can be swiveled to facilitate dupli- 
cating operations. The swivel mounts are of 
unique design, consisting of segmental circular 
ways, permitting the entire spindle-carrier unit 
to be swiveled about a pivot point located ap- 
proximately at the tip of the cutter. The head is 
here seen swiveled to the rear, permitting the 


cutter and tracer to get down into sharp bottom 
corners. 
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END MILLS 
and HOLDERS 
— by Reltool 


Precision processed of finest high speed 
tool steel, and scientifically heat treat- 
ed for long cutting life . . . Reltool End 
Mills are famous for long cutting life. 
Available in single- and double-end 
types, in small and large diameters, 
with 2, 3, and 4 flutes, with straight or 
ball ends, in over 1000 stock sizes. 


TANG ® RELTOOL END MILL 
STYLE HOLDERS are made in 
both Tang and Draw 
Bar Style, and with 
Morse or Brown & 
Sharpe Taper. Sizes 
over 3%” have Dual 
Set Screw. For com- 
plete list of sizes and 
DRAW prices see Reltool Cat- 
— alog No. 50 and latest 
Discount Sheet. 


= FEEOOe coneonitian 


RELIABLE METAL CUTTING TOOLS 






4540 W. BURNHAM ST. ‘@ MILWAUKEE 46, WIS. 
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Y TIME TESTED! 
4% OLIVER 


DIE MAKING MACHINES 
Have Proved Their Efficiency 
On atta) 


Sawing - Filing 





Yes, the OLIVER Method for machine sawing, 
filing and lapping operations has proved itself 
for almost four decades. Thousands of plants 
have increased their toolroom efficiency with 
OLIVER Die Makers while effecting savings up to 
60%. They are noted for their speed, accuracy 
and long lasting qualities (in fact, many OLIVER 
Die Makers have been in continuous use for more 
than 25 years). Best of all, they are so simple to 
operate that skilled labor is not required —help- 
ing to eliminate the bottlenecks caused by hard- 
to-get trained manpower. 


OLIVER DIE MAKERS 


Available in 5 Models 

The Bench Model S-1 (illustrated) is a single 
speed die moker for use on tool steel up 
to 1” thick. 

The Heavy Duty Model (illustrated) has 6 
speeds, works in metal up to 3” thick, has 
variable strokes to 5’ with hydraulic feed. 
Write Today For Complete Technical Data on 

OLIVER DIE MAKERS 


OLIVER INSTRUMENT .CO. 


1436 £€. MAUMEE 


ADRIAN, MICHIGAN 
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. - - Quality Control, from page 170 
the final product is obtained, but is a 
phase of the discussion best left to the 
tool engineers. However, if this phase of 
operation were not based on the highest 
plane of engineering and workmanship, 
and if there were no proper raw materials 
inspection, the present inspection proce- 
dure would have to be completely revised. 
The control of the punching operation 
in the armature punching section is basi- 
cally the same as discussed in the miscel- 
laneous punching department. The only 
difference is that the first piece and patrol 
inspections are more complicated, because 
they now include many of the following: 


(1) out-of-roundness of bore diameters; 
(2) flatness; (3) degree of index; (4) 
thickness of sodium silicate insulation; 


(5) thickness of burrs; 
teeth in punching; (7) 
drawing dimensions. 


(6) warpage of 
conformance to 


Applied Engineering in Quality Control 

Several interesting fixtures developed by 
the tool engineers, have assisted in main- 
taining the quality level. As shown in 
Figure 1, a special stacking fixture was 
developed to align the slots of the lam- 
inated punchings and to reduce damage 
to parts in the material handling phase. 
This tool enables the patrol inspectors to 
determine any change in the original setup 
due to wear or mechanical shift. In the 
assembly of rotors, any misalignment 
could result in a fractured winding insula- 
tion and a motor failure on final test. 


Fig. 4. 
press. The foundation for 
deep as it is high. 


A 20-foot high, 250-ton inclined punch 
machine 


this is as 
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Fig. 5. 
arm attached to inclined press catches lamina- 
tions and stacks them in special container on dog- 
eared pallet. 


Special pneumatic grasp and stacking 


Even with proper die maintenance a 
slight burr condition will remain, so a 
roll-burr grinding operation has been in- 


corporated in the final sodium silicate 
insulating operation (Figure2). These 


are but two samples of the many applica- 
tions emphasizing the end result of ap- 
plied engineering in a controlled quality 
product. 

To obtain these results, production in- 
variably follows a definite pattern: pro- 
cess analysis, statistical analysis to deter- 
mine the extent of variability, design of 
equipment and processes to eliminate the 
variances, and the final application of a 
systematic inspection program based on 
a mathematically designed sampling plan 
to insure adherence to a prescribed quality 
level. 


CERTIFICATES OF MANAGEMENT EXCEL- 
LENCE for the year 1951 have been awarded 
to seven companies in the machine tool field 
by the American Institute of Management, New 
York, a non-profit organization devoted to the 
study and improvement of corporate organiza- 
tion and management. The companies are: 


Greenfield Tap & Die Corp.; Marlin-Rockwell 
Corp.; Monarch Machine Tool Co.; Timken Rol- 
ler Bearing Co., and Union Twist Drill Co. This 
is the second time these companies have been 
cited by the 
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FASTER 
AUTOMATIC 
DRILLING 


at 


NEW LOW COST 


4-150 


NEW Gq) DRILL JIG! 


Ingenious engineering changes in the NEW 
manually or automatically operated Kam- 
Grip Drill Jig result in easier and 
faster adjustability, as well as 
greater accuracy where close 
tolerance drilling is required. 
Reducing set-up time, cutting 
costs and increasing production. 


WRITE for free catalog of complete line 
Zz, of Kam-Grip Jigs and Milling Fixtures 


MANUFACTURERS ENGINEERING SERVICE, INC 





ECURITY BLOG ¢ TOLEDO. OH 
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DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates 


Simply brush on; ready for the 
layout in a few minutes. The 
dark blue background makes 
the layout lines show up in sharp 
relief, and at the same time 
prevents metal glare. Increases 
efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY 
2303L North 11th Street * St. Louis, Mo. 























THE Multiform BENDER 


CUTS, BENDS, PUNCHES - WITHOUT SPECIAL TOOLING 








Available in hand or air oper- 
ated models, the MULTIFORM 
is shipped complete with full 
assortment of dies and mandrels 
to punch, bend and cut round 
or flat brass, bronze, aluminum, 
steel, etc., up to 3/16” x 114” 
as illustrated, other models up 
to 4" x 4”. 


Write for descriptive literature. 


J. A. RICHARDS CO. 


NORTH PITCHER ST. 


KALAMAZOO, MICHIGAN 
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. . « Copper Alloys, 
from page 148 


Fig. 6. Increase of tensile 
strength at various aging tem- 
peratures and the effect of 


prior condition of sheet. 


Tale II (below) 
The physical properties of rod, 
sheet, strip, 
precipitation heat treatment. 


TENSILE STRENGTH, Lb. per Sq. In. 


and wire, after 


Courtesy American Brass Co 





cold worked condition of the strip) is illus- 
trated in Figure 6. The physical properties 
of rod, sheet, strip and wire after precipi- 
tation heat treatment is given in Table II. 

In final hardening, care should be taken 
to support the work properly so as to 


Soft Annesled 
Before Hardening 





TOOLING and PRODUCTION 


Rolled 2 B&S No's Hard Rolled 4 BAS No's Herd 
Before Hardening Before Hardening 





». 4 es 2 - 2. 


TIME —HOURS 


a ee 6 


TIME —HOURS 


6 


fectly flat, they can be piled one on 
another and clamped in a jig consisting of 
two heavy flat pieces. Such designs as 
diaphragms, cups and similar parts re- 
quire clamping in a jig consisting of two 
members which conforms to the shape of 








avoid distortion. If the parts are per- the parts. Fixtures can be made from 


(Continued on page 184) 





Table II. Physical Properties of Beryllium Copper—Material Commercially Available and 
Properties to be expected after Precipitation Hardening. (A.S.T.M. Specs. B120-41T) 











Diameter or Tensile Yield Elonga- Rockwell 
Thickness, Strength, Strength*tion, %___ Hardness 
Inches psi psi in2in. ‘B’ ‘30T’ 
Rods and Bars, Commercially Available 
Annealed $0,000M 35.0 80M 68M 
80,000M 35.0 s0M 63M 
Hard 95,000m 5.0 90m 74m 
80,000m 5.0 90m 68m 
Rods and Bars, Precipitation Hardened 
Annealed and Precipitation Hardened P all sizes 150,000m 85,000 3.0 33m 53m 
Hard Temper and Precipitation Hardened all sizes 175,000m $8,000 2.0 38m 57m 
Cold Rolled Sheet and Strip, Commercially Available 
Annealed 80,000M 35.0 80M 68M 
Quarter-Hard, B&S No. 1 73,000m 10.0 72m 62m 
Half-Hard, B&S No. 2 80,000m 5.0 82m 69m 
Hard, B&S Nos. 4 : . 95,000m 2.0 93m 77m 
Cold Rolled Sheet and Strip, Precipitation Hardened 
Annealed and Precipitation Hardened 150,000m 90,000 9.0 33m 53m 
\, Hard and Precipitation Hardened 160,000m 92,000 3.5 35m 55m 
1%, Hard and Precipitation Hardened 170,000m 93,000 2.0 37m 57m 
Hard and Precipitation Hardened 180,000m 95,000 1.0 39m 59m 
Wire, Commercially Available 
Annealed 80,000M 35.0 
Quarter-Hard 90,000m 5.0 
Half-Hard 100,000m 2.0 
Wire, Precipitation Hardened 
Annealed and Precipitation Hardened . 150,000m 1.5 
1, Hard and Precipitation Hardened . 165,000m 1.0 
) Hard and Precipitation Hardened 180,000m 0.5 


*At 0.5% elongation under load 
m = minimum 


M = maximum 
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KENCO 
5-TON : our money 
VARI-SPEED more quality for y 


PUNCH PRESS 
@ More “Big Press” Features...check ‘em! 
@ Offering Vari-Speed in the Small Press Field 
@ Competitively Priced 


You bet there’s more quality...Kenco crankshafts 
are one-piece construction of alloy steel heat- 
treated and precision ground. The clutch collar 
contains the clutch drive dog . . . this eliminates 
dog breakage. Self-locking wedge assures single 
or continuous trip—can’t double trip. Extra-heavy 
balanced flywheel gives carry-through stroke on 
slow as well as high speeds. Adjustable V-belt 
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The Cause and Cure of Pulsation 
in Centrifugal Blowers 


When a centrifugal blower is used in 
the capacity range for which it was de- 
signed, pulsation is seldom a_ problem. 
There are, however, certain applications of 
blowers where it is necessary to keep the 
blower running during periods of very 
small demand. In the case of certain heat- 
ing processes these “turn-down” or “week- 
end holding” periods may call for as little 
as 10 or 20 per cent of rated volume out- 
put of the blower. In such cases, surging 
can set up a pulsation which may disturb 
the process and cause overheating and 
consequent damage. 

Such pulsation can be prevented—and 
corrected—if one understands the me- 
chanics of pulsation and the character- 
istics of a centrifugal blower, as here 
interpreted by O. W. Acheson, Billmyre 
Blower Division, Lamson Corporation, 
Syracuse. " 

The pressure-vs-delivery curves shown 
in the accompanying sketch are typical of 
all centrifugal blowers, the upper curve 
being of a well-designed blower, and the 
lower curve of a “not-so-well” designed 
blower. Note that in both cases the pres- 
sure attains a maximum high point at 
some relatively low rate of air output, the 
curve rising at air delivery rates below 
this critical value and descending at rates 
above this critical value. 

If the demand on a blower is decreased 
in volume from a normal operating point, 
A, to another normal operating point, B, 
above the maximum-pressure point, the 
pressure at the blower merely rises cor- 
respondingly, and pulsation does not occur. 
If, however, the load or volume require- 
ment is decreased beyond the maximum- 
pressure point, E, to a very low point, such 
as C, the following sequence of circum- 
stances may set up surging. 

The blower delivery pressure first de- 
creases from E to C at the blower itself. 
Thus for a moment, the pressure in the 
piping system connected to the blower is 
greater than the pressure at the blower 
itself. Thus the air in the line tends to 
reverse its direction and flow back into 
the blower (this can be extremely danger- 
ous in handling gas to a burner or com- 
bustion chamber) until both pressures be- 
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come equalized. When this is achieved 
the blower again resumes its normal func- 
tion of pumping air into the system— 
until the restriction at the line outlet 
again reduces throughout and causes the 
sequence to repeat. 

It is this repetition which constitutes 
surging. 

The frequency and intensity of surging 
depends upon: (1) the slope of the pres- 
sure-vs-volume curve, (2) the rate at 
which air is being removed from the 
system, and (3) the volume of the pipe 
system to which the blower is delivering 
air. The same principles apply whether 
the centrifugal unit is operating as a 
blower or an exhauster. 

The wisest action to take in the pre- 
vention of pulsation is the anticipation of 
circumstances which might cause it. The 
phenomenon will not occur in volumes 
above the point E. If the application is 
such that low turn-downs are expected, 
it is prudent to so indicate when the 
blower is being ordered. The blower manu- 
facturer can, in most cases, select and 
specify to prevent pulsation. 

If, however, pulsation or surging is 
noticed in a finished installation, any of 
the following five steps can be taken: 

(1) Consider the economies of replacing 
the blower with a smaller capacity unit 
having a consequently lower surge point. 

(2) Consider purchasing a small capa- 
city unit for turn-down periods. 

(3) Make sure that the amount of air 
delivered by the blower is always above 
the surge point by bleeding enough air 
out of the system beyond the blower. If 
you are handling gas rather than air, it 

(Continued on page 181) 
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. .. Pulsation, from page 178 

will be necessary to recirculate this bleed 
flow back into the blower inlet. If you 
recirculate the bleed, however, remember 
that you are compressing and re-com- 
pressing that portion of the gas and build- 
ing up the blower temperature to a point 
which may be detrimental. 

(4) If the surging is infrequent and of 
short duration, it may not be harmful to 
the blower at all. Surging at the point of 
air or gas use may be eliminated by 
adding a surge tank or increasing the 
cubical content of the piping in front of 
the nozzle. 


(5) Ask the manufacturer to make 
minor changes in the blower design to 
permit by-passing of the air, or take other 
steps which will eliminate the troublesome 
pulsation at the sacrifice of a little blower 
efficiency or tightness of the installation. 

Actually, the more efficiently a blower 
operates and the tighter the air system 
is beyond the blower, the more likely it is 
to surge at very low operating points. 
Fortunately, the uses for compressed air 
or gas, which demand blower operation at 
critically low output, are infrequent so 
that the use of high-efficiency equipment 
can be made in all but the rarest of cases. 
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. .. Die Duplicating, from page 172 
used on work having a cross-section with 
rises and falls of more than 45 degrees. 

Cases in which dies of a particular type 
are needed in very large quantities are 
relatively rare, yet they are encountered. 
In such instances, it has been found that 
much time and labor can be saved through 
use of machines of the general type men- 
tioned which employ a gang of cutter 
spindles, one above the other. Thus, three- 
spindle machines of the general type men- 
tioned have been provided in different 
instances. 

A case in point is production of small 
forging dies for the mass production of 
plier halves, where three dies are repro- 
duced at each setup from a single steel 
master. More recently, a four-spindle 
duplicating machine of this type has been 
developed, and is now in extensive use for 
making forging dies for jet-engine blades, 
four at a time. 

A duplex rotary table attachment can be applied 
to the Cincinnati tool and die miller, as is shown 
here. It converts the machine into an automatic 
die sinker, capable of accurate duplication of 
complex shapes and intricate detail without more 
than casual attention from an operator. The pair 
of circular tables seen are rotated in unison. 
A chain drive from the power unit to the saddle 
cross feed screw provides a continuous though 
slow cross feed movement to both rotating tables. 


This movement provides a continuous pick-fed 
increment for each revolution of the tables. 


Therefore, both cutter and tracer are automati- 
the master 
the entire job has been 


cally traversed across the work and 
as they rotate, until 
completed. 
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These small male and female forming dies, used 
for production of irregularly-shaped springs, are 
reproduced from highly-oversized masters by the 
pantographic machine method. The process al- 
lows both the male and the female die to be 
produced at the same operation, and to augment 
accuracy the original celluloid master was made 
20 times oversize. This large celluloid pattern 
was then placed on a Gorton pantographic ma- 
chine, set for 2 to 1 reduction. From it, an 
aluminum master was cut. As first cut, this 
aluminum master is seen directly below the large 
celluloid master. Note that both the male and 
the female model are left in one piece here. The 
diameter of the cutter used to produce this 
aluminum master correspond to the thickness 
of the steel spring stock to be worked (.012”), 
times the “oversize” used in reducing. This 
aluminum master is ten times oversize. There- 
fore, the cutter diameter is .012” times ten, or 
.120”. When the ends in the master are cut 
through, they cannot fail to match precisely, 
and consequently to make a perfect pair of male 
and female dies. The finished dies, together with 
a segment of the piston-ring expansion spring 
they are designed to form, are seen below. 


Pantographic Engravers as Duplicators 

Many do not realize how highly impor- 
tant the pantograph engraving machine is 
in the field of die and mold duplication. 
It is, of course, particularly adaptable for 
reproduction of dies and molds where rela- 
tively light cuts are involved. In respect 
to accuracy on such cuts, some of these 
machines, if making multiple dies from a 
preliminarily prepared master made over- 
size, are extremely accurate. If and when 
an original pattern is made two or three 
times oversize, respectively, and a panto- 
graph ratio is employed with a reduction 
of 1 to 2 or 1 to 3, respectively, any faults 
or errors in the pattern will be reduced to 
one-half or one-third, ignoring any slight 
deviations that may be accountable to the 
duplicating operation itself. 

Machines of this type are, in fact, much 

(Continued on page 186) 
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. . - Copper Alloys, from page 176 

cold rolled steel, and it is imperative that 
the engaging or clamping surfaces of the 
fixture be dimensionally accurate since 
they will determine the size and the shape 
of the finished part. Also, where a gang 
assembly with jigs is used, the use of 
either a salt bath or a convection type 
furnace is preferred. A still dry atmos- 
phere can be used, but this increases the 
heating time considerably. 

Where parts cannot be supported by jigs 
and fixtures due to the design, it is recom- 
mended that the parts be made from pre- 
viously cold worked material of a hard- 
ness consistent with the. ability to form 
the part satisfactorily. This greater stiff- 
ness will assist in keeping distortion under 
heat treatment to a minimum. 

Although the copper-beryllium composi- 
tion is the most widely used alloy within 
the “precipitation hardening” class, there 
are other binary and ternary alloys which 
also react similarly. 

The chromium bronzes can be solution 
treated by water quenching from 1800 deg 
Fahr. followed by a precipitation treat- 
ment at 900 deg. Fahr. for a suitable time 
period. 

The physical properties of the aluminum 
bronzes where the aluminum content is 
over 10 percent can be improved by water 


xk kk 
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quenching from 1500 to 1600 deg. Fahr., 
depending upon the cross section, followed 
by an aging treatment from 700 to 1000 
deg. Fahr. 

Other precipitation hardening alloys or 
the silicon bronzes containing 4.0 percent 
silicon and 1.0 percent manganese; the 
nickel-aluminum bronzes with K-Monel 
being a member of the group; the cast 
bronzes containing from 5 to 8 percent 
tin and 1.5 to 8 percent nickel where the 
higher nickel alloys can be precipitation 
hardened; and the tin bronzes containing 
more than 15 percent tin. 
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. . » Die Duplicating, from page 182 
ws * 






A four-spindie Pratt & Whitney, Keller duplicat- 
ing unit with a competent system of electrical 
control. This machine has been recently develop- 
ed and is being extensively used for making 
forging dies for jet-engine blades, four at a time. 
Three-spindle machines are also available. 


employed for making die hobs, as discussed 
earlier in this article, provided those hobs 
are within the capacity of the panto- 
graphic engraving machine. The smallest 
models of pantographic engravers are 
available in pantograph ratios anywhere 
from 1 to 1 all the way down to 1 to 100. 
A larger machine is available in the (1 to 
1) to (1 to 16) range. 

It should be remembered that both two- 
dimensional and three-dimensional panto- 
graphic engraving machines are available, 
A table-ware spoon die of elaborate design. All 
of the intricate design shown was developed on a 
Gorton three-dimensional pantograph machine 
from a two-times-enlarged master. Only six 


hours were required for the job, as against 40 
hours of hand engraving by earlier methods. 


Silverware designs are only one of the many 
examples of fine and intricate work reproduced 
regularly on pantographic machines, with results 
that will equal the best hand-engraving methods. 
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An example of drawing dies for producing com- 
plicated shapes. Extremely high accuracy in such 
work is possible, because pantographic reduction 
from the master to the job may be as high 


as 100 to 1. The dies are a part of a 
series of eight, used in forming bronze strips 
which dovetail together for the cables for the 
Boulder Dam transmission lines. Note how ten 
segments fit together to complete an exterior 
sheath for the cable. Die blanks of cobalt or 
chrome vanadium steel are forged, machined and 
annealed, leaving .070” of metal for removal by 
the Gorton pantograph machine. The master 
template in this case was enlarged ten times. 
The cutter was of .035” diameter, and turned 
3000 revolutions, cutting three to five thou- 
sandths in depth at each pass. Approximately 
80 minutes is required to do the pantograph job 
complete. The finish is clean, sharp and practi- 
cally void of tool marks. 


and that where one desires a machine for 
mold or die duplication, a three-dimensional 
unit should be employed. Many of these 
machines are particularly sensitive and 
accurate, and admirably meet the require- 
ment of tool men who must produce small 
intricate dies, molds or hobs for use in the 
jewelry, plastic, die casting and allied 
fields. 

It is highly obvious that practically all 
machines described for use in die and mold 
duplication, being versatile as they are, 
are also fully adaptable for complex pro- 
duction operations on many types of pro- 
duction parts. Their consideration in this 
particular respect falls outside the scope 
of the present article, but manufacturers 
possessing such machines often find it 
expedient to use them on various difficult 
and complex operations other than mold, 
die or hob duplication. 





MORTON MACHINE WORKS, Ferndale, Michi- 
gan, in keeping with its expansion program, 
has appointed Howard C. Carlson, formerly 
general manager of Ramsey Electric Company, 
as general office manager. 
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STEEL COMPANY 





Main Office 
& Works 
Chicago Hgts. 5, Ill. 
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to GRIND 


—not just 
rub! 







MODEL JA 
50,000 R.P.M. 


“42% 


IN U.S.A. 

Weight 12 ounces; 

length 6% inches; 

chuck size % inch. 

Wheel guard re- 

moved for better 

illustration. 

The RPM’s stay up while grinding ... not 
only when the grinder runs idle. 


It is an established fact that surface speeds 
must stay up to approximately a mile a 
minute if you want to grind — not just rub. 
Every mechanic knows this, but inexperi- 
enced buyer may order tools that main- 
tain proper grinding speeds only when 
running idle. The speed of Kipp air grind- 
ers drops but slightly when put to work. 
That means better work—longer wheel life. 


Buy Kipp air tools for best results, lower prices. 


MADISON-KIPP CORP. 
212 Wavbesa St., Madison, Wis., U.S.A. 
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NEW DEVELOPMENTS + IMPROVEMENTS + COST AND TIME SAVERS . 































































Special Carbide-Tipped Cutters for milling 
the airfoil form of stainless steel for jet com- 
pressor blades have been developed by Ex- 
Cell-O. Designed to stand up under heavy cuts 
in this tough material, these Continental cutters 
are equipped with the grade of carbide that 
has proved best in long production runs. Write 
EX-CELL-O CORP., 1200 Oakman Blvd., De- 
troit 32, Mich., for details. 

Circle Inform-A-Gram No. Al. 


The Automatic Houdaille Web Type Filter 
features a self-cleaning, continuously rotating 
filter web. Use of the complete filter bed en- 
ables this small, compact filter to handle a 
large volume of coolant. Endless web-type belt 
utilizes the same filtering medium over and 
over;. lasts for long periods of operation. This 
unit is suited to any machine tool or small 
central coolant system where a mineral or solu- 
ble oil coolant is used. HONAN-CRANE CORP., 
208 Indianapolis Ave., Lebanon, Pa., will pro- 
vide detailed literature. 

Circle Inform-A-Gram No. A2. 


The Bellows EXV Electroaire Valve (outside 
cut) is a complete packaged," explosion-proof, 
low voltage electrically-controlled air powered 
air valve. Built into one integral unit is a four- 
way direction slide valve, solenoid control units 
and piston rod speed regulators. The valve 
fully meets the established standards for wiring 
in hazardous locations. Address THE BELLOWS 
CO., Box 631, Akron, Ohio, for information. 
Circle Inform-A-Gram No. A3. 


Standard Brush Sizes (inside cut). A total of 
58 standard sizes of single and double spiral 
twisted wire brushes for hand and power op- 
eration are now available from Mill-Rose Co. 
The range of sizes is quite complete—from %” 
to 1” dia. in single spiral for hand operation 
and from Y%4" to 1” dia. in double spiral for 
power operation—in 1/16" increments. Abra- 
sion resistant wire for extremely high tensile 
strength is used throughout. A copy of the 
Mill-Rose circular will be sent by the manu- 
facturer. 


Circle Inform-A-Gram No. A4. 


Model T-SRF-% Phil-Dump Trailer is a self- 
dumping unit with a one-half cubic yard 
capacity. It is designed for three-way use: 65 
pulling by hand, lifting and transporting by "F 
fork lift truck, and towing singly or in train ta: 
by industrial tractor. Conveniently sized for m 
handling by one man, this Phil-Dump features sp 
a sturdy tongue for manual and tractor han- of 
dling. Additional details can be obtained by J an 
writing PHILLIPS MINE & MILL SUPPLY CO. J PR 
2328 Jane St., Pittsburgh 3, Pa. Cle 
Circle Inform-A-Gram No. AS. Cir 
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ON PARADE 


mms NAGil FREE Inform-A-Gram Card tor MORE Details. 





Style KF Kennamill (inside cut) is an improved 





m- milling cutter designed primarily for steel pro- 
Ex- duction milling runs where adequate horse- 
uts power is available, and where intermittent or 
ers narrow cuts are encountered. It is also well- 
hat suited for heavy cast iron cutting. The KF 
rite Kennamill has only four different parts: body, 
De- blades, wedges and nuts. Supplement 2 to 
Catalog 51 of KENNAMETAL INC., 500 Lloyd 
Ave., Latrobe, Pa. 
lter Circle Inform-A-Gram No. A6. 
‘ing Standard Flexloc Locknuts (outside cut), made 
en- by Standard Pressed Steel Co., can be used 
2 a continuously in temperatures as high as 550 
belt F, the company announced following a series 
and of tests. Because they are made entirely of 
This steel, their locking efficiency is not impaired by 
mall relatively high temperatures. These locknuts 
solu are slotted so that they exert a grip on a 
RP.., threaded member. STANDARD PRESSED STEEL 
pro- CO., Box 600, Jenkintown, Pa., will provide 
sample locknuts and full information. 
Circle Inform-A-Gram No. A7. 
me Electrolimit Radial Internal Clearance Com- 
— parator. This special P&W comparator gives fast, 
ered cl t f th dial internal 
oes accurate measurements 0 e radial i l f 
: clearance in ball bearings. Included among 
— the comparator’s parts are a Universal External 
seta Electrolimit head with adjustable gaging spin- 
Ows dle, a floating gage head mount with caliper- 
ing finger, a DO-30U Meter, etc. PRATT & 
os WHITNEY, Div. Niles-Bement-Pond Co., 15 


Charter Oak Blvd., W. Hartford 1, Conn. 
tal of Circle Inform-A-Gram No. A8. 


iral 
oye The New Hufford Metal Forming Bulldozer 
5 Ce provides vertical die pressure plate clamping 
n ¥%" cylinders. Sensitive control is provided by a 
ration threaded lead-screw type shipper rod along the 
al for side of the bed. Although other work capacities 
Abra: and tonnages are available, Model 88 illustrated 
ensile is rated at 150 tons. Details and specifications 
of the are given in literature procurable from the 


monu- manufacturer. HUFFORD MACHINE WORKS 
INC., 1700 E. Grand Ave., El Segundo, Calif. 
Circle Inform-A-Gram No. A9. 


a self New Thread Rolling Machine. Rolling three 

yard times more threads per hour at cost savings of 
y use: 65% is reported by users of the new Prutton 
ng by “Rollmaster.” Incorporating the efficient ‘plane- 
n train tary’ principle, the ‘Rollmaster” introduces 


ed for § Many unique engineering features for high- 
eatures § speed, long-run thread rolling in a wide variety 
sr han § of metals ranging from non-ferrous to hardened 
ned by § and stainless steels. Write for bulletin to D. H. 
Y CO. | PRUTTON MACHINERY CO., 5295 W. 130th St. 
Cleveland, Ohio. 

Circle Inform-A-Gram No. Al0. 
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Automatic Bar Transfer Machine provides Inspection Conveyor-Table Unit incorporates 
hydraulic feed of %" bar through five in-line two inspection tables with roller conveyor be- 
stations. At the fifth station, a transfer slide tween. The unit can be readily installed in 
feeds in to hold machined end of bar while a 
circular saw cuts it to workpiece length. Re- 
turn of slide carries piece between two drill 
heads for chamfering. On next in-feed of slide, 






























conveyor line, or work can be brought to the 
unit by portable trucks with roller-bed top of 
same height. Tote boxes are then easily 
moved onto and off of table conveyor. Canopy 
ver conveyor shields fluorescent lights that 
illuminate table to each side. Canopy also 
serves as a shelf for rejected parts, drawings, 
finished part is dropped onto a chute, and the r tools. Each table has elect outlets and 
next section picked up. MOTCH & MERRY- tool drawer. SAMUEL OLSEN 1 . CO., INC, 
WEATHER CO., 715 Penton Bldg., Cleveland 13. 2423-27 Bloomingdale Ave., Chicag 
Circle Inform-A-Gram No. All. Circle Inform-A-Gram No. Al2. 
|CONVERT YOUR ENGINE LATHES| | 
E | | HARDNESS 
= Tell Stock | | TESTING 
TURRET Turret n , 
as been done with the 
LATH ES SCLEROSCOPE 
since 1907 
Four sizes | ° 
a TODAY | THE SHORE 
~ a | | INSTRUMENT 
swing pulker & MFG. Cco., INC. 
9025 Van Wyck Avenue 
JEFFERSON MCH. TOOL CO. oS z.ias o.| | Jamaica 2, N. Y. 
e a | 


























A REAL HELPING HAND 


It’s a help that die makers, tool makers, machin- 
ery builders and general machinists have long 
sought—a more accurate and surprisingly faster 
way of transferring screw holes. 

The Heimann Transfer Screw 
Set is aself-contained, complete 
tool. No wrenches or pliers are 
necessary. Made in ,” to 1” 
diameters. 


Send for price list. 


HEIMANN MFG. CO. 
Dept. T Urbana, Ohio 
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aa Minikator 590 Micro-Indicator permits fine 
eH measurement and dimensional transfer in other- DURANT 
in wise inaccessible places. Holder allows set- 








tings in virtually any position. Two _ inter- 


PRESS ROOM 
EQUIPMENT 


INCREASE PRODUCTION 
| REDUCE COSTS 


ROLL 
FEEDS 

Accurate Feeding - 
Reversible + Easy to in- 


stall + Highest quality. 







changeable indicator points provide choice of 
003" range with dial graduations of .00005”, 
a or .006” range with dial graduations of .0001”. 
>: JOHANSSON GAGE CO., Div’n of Swedish 
were Gage Co., 8900 Alpine Ave., Detroit 4. 


= Circle Inform-A-Gram No. Al3. 
that Diamond 22M Milling 
also Machine is designed to 


have the rigidity, pre- 
cision, and capacity of 
many larger and more 
complicated machines. 
Features longitudinal 
—— travel of 14”; maximum 
vertical travel of 15” 
S (from spindle center to 
top of table); cross trav- 
erse of 15%”; full table 
working surface of 5%" 
x 24". Power feed has 
automatic kickoff. At- * 
tachments and accesso- 
ties are available for increased machine versa- 
tility. DIAMOND MACHINE TOOL CO., 3429 
E. Olympic Blvd., Los Angeles 23, Cal. 
= Circle Inform-A-Gram No. Al4. 
2 Red-E Carbide Tipped Centers are now avail- 
able with a ‘Safety Life Line” clearly indicating 
the point to which regrinding is practical. 




















- :, ea’ Inquire about this complete - 
te { 4 Durant line of Low Cost Equipment — 
ped en Free Catalog Available 


Permits maximum use of carbide tip, but elimi 
nates danger of using it beyond point where 

breakage becomes probable. READY TOOL DURANT TOOL SUPPLY C0. 
° CO., 554 Iraniston Ave. Bridgeport, Conn. | 155 ORANGE ST., PROVIDENCE 3, R. I. 
hio Circle Inform-A-Gram No. AIS. 
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Rapid Indexing on Light Milling, drilling, tap- 
ping, and similar operations is accomplished 
with the new air-operated ‘‘Web-Aire” rotary 
index table. The table is mounted on large ball 
bearings, with large hardened steel stops. All 





moving parts are enclosed. The unit is rugged 
but compact, and is designed for long service, 
high production, and quality work. A 9” dia. 
model is carried in stock; other sizes are 
special. WEB-AIRE PRODUCTS DIV'N, H. G. 
Weber & Co., Inc., Kiel, Wisc. 

Circle Inform-A-Gram No. Al6. 





TOOLING and PRODUCTION 


Straight Wheel Wet Tool Grinder has been 
redesigned for greater precision and heavier 
duty work. It is available in 14, 16, 18 and 
20-inch wheel sizes. The 10’ x 10’ graduated 
tilting table rest is surfaced with renewable 
and reversible wear plates. A carefully plan- 
ned coolant system provides continuous and 
copious delivery of coolant on wheel and work 
without spray or splash. All operating parts are 
easily accessible. Ball bearings are fully pro- 
tected in large oil reservoir, with visual oil 
gauge. The base encloses 2-step speed on 
the V-belt drive with 
safety interlock to pre- 
vent an overspeeding 
of the grinding wheel. 
The speed change per- 
mits continued grinding 
efficiency on the re- 
duced diameter of the 
worn grinding wheel. 
A start-stop push but- 
ton station is  con- 
venient to the opera- 
tor’s normal working 
position. Full informa- 
tion is available from 
STANDARD ELECTRI- 
CAL TOOL CO... Mt. 
Hope & Sixth Sts., Cin- 
cinnati 4, Ohio. 

Circle Inform-A-Gram No. Al7. 











Fast, Accurate Measurements 


With the WB @@ © “Quick-Action” 


Vernier Caliper 






AT NEW LOW PRIICES z 
The perfect tool for machine shop, tool room in- 
spection and Quality Control. A flick of the thumb 
and you've got your external and internal dimen- 
sions. Knife-edged hardened jaws provide exact 
thread measurements. A depth gage blade gives 
speedy measurements. AMIC designed and made 
exclusively for AMIC by an outstanding European 
manufacturer. 

Scientifically engineered, painstakingly machined, 
packed in a sturdy leatherette case. A teol with- 


%22B, Graduation 1/40” and full MM, 
vernier reading .001 and 1/10 MM. 








Write for Circular A. Dealers inquiries invited. 


AMERICAN MEASURING 
INSTRUMENTS CORP. 


AMIC BUILDING 
21-25 44th Ave., Long Island City, N. Y. 
TELEPHONE: EXeter 2-0002 











DIAMOND POWDER 


Sieve and Micron Sizes 
Closely graded and Purified 


Complete Powder Reclaiming Services 


or 
Sludges, Used wheels, Lapping Cotton 


Write for Prospectus 


C. W. DANFORTH CO. 


(Established 1912) 
Box 448, Youngstown, Ohio 


DANFORTH DIAMOND POWDER 
YaBaGMOd GNOWVIG HLYOANVG 











' Yow NESTING TYPE! 
ee OTE PANS 


Z 20" Long x 12” 

‘7 Wide x 6!/," Deep 
16 Ga., drag holes, 
handles both ends. 


J. L. LUCAS & SON, INC. 
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Job Ticket Protection 
from oil, grease, and 
dust is afforded by dura- 
ble acetate holders. Dif- 
fering from conventional 
types, these holders are 
edged with heavy 12- 
gauge Duran binding 
which will not peel, rot, 

: y or fray and which stands 
3 xt up much longer than the 
iF : conventional leatherette 
ase bindings. Holders can 

be either fully trans- 
parent or have durable fibre back. Standard 
styles and sizes are available for job tickets, 
shop orders, tote box cards, etc.; or specials 








a 8 
Fe 











can be made to customer's order. Bhi. ~etoheg 
SPECIALTY CO., P. O. Box 978 M.O.., St. Peters- 
burg 1, Fla. 


Circle Inform-A-Gram No. Al8. 


Precise Torque Control in running nuts on 
light and fragile parts is now possible with- the 
new Power-Torque Tool, Model MA-25. This 
air-powered nut runner is useful where exces- 
sive torque would cause breakage or distortion 

light metal parts, castings, or plastics. The 
desired torque is easily set, using the built-in 
standard torque wrench as a gauge. The tool 
is very accurate and eliminates the need for 
hand torquing inspections. When the prede- 
termined torque is reached, the tool stops auto- 
matically. Complete unit includes remote con- 
trol box which reduces weight of hand tool 





to six pounds. The MA-25 is standard for 
torque range up to 25 inch-pounds. Other 
models are available for higher ranges. GAR- 
VIN BROS., INC., P. O. Box 536, South Bend 
24, Ind. 

Circle Inform-A-Gram No. Al9. 
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L¢J PRESSES 





for Close-Tolerance 
Production 


The reputation of L & J Presses has been 
built by doing tough jobs—close-tolerance 
jobs that require sustained accuracy. These 
rigid, precision-built presses simplify diffi- 
cult press work. They are built for it! Heavy, 
deflection resistant frames . . . ruggedly 
designed slides with extra long gibs.. . 
and many other features all contribute to 
their efficient operation. 

L & J Presses are made in 12 O.B.I. 
models—back geared and plain flywheel 
types—and 8 sizes, 6 to 80 ton capacities. 

Write for Literature 


TLRS 


iele} tte) 7 Naled, | 


1626 STERLING AVENUE 
ELKHART, INDIANA 
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A New Bearing Blue, announced by Dayton forms angular, step, straight or combination 
Rogers Mfg. Co. is a material that is primarily formed wheel face truing at the touch of a 
compounded for spotting, scraping and fitting push button, thus eliminating the operating 

burden normally involved in performing these 

nape ees - ut functions with non-automatic equipment. It per- 
- eavTon BoaeRs Bi k 

a mits a close control of the amount of abrasive 

4 ‘ 

removed from the wheel, thus reducing wheel 


Bt “nue : 
db Oe * cost 3 d. Write NORTON C 
Pa cost per piece ground. rite RTON CO., 


tf 






oF im Seaeramees 88 ’ 





of various machine component parts, such as 
the scraping and fitting of machine tool mating 
surfaces. It will not dry. Free samples are 
obtainable upon request on company letter- 
head to DAYTON ROGERS MFG. CO., 2824 
13th Ave. So., Minneapolis 7, Minn. 
Circle Inform-A-Gram No. A20. 

An Automatic Grinding Wheel Truing Device 1 New Bond St., Worcester 6, Mass., for ad- 
(wheel guard type) is now available for all ditional details. 
Norton cylindrical grinders. The device per Circle Inform-A-Gram No. A21. 














DRILL BUSHINGS ss Complete Line of 
ACCURACY — Guaranteed by PUNCHING and FORMING DIES 
triple inspection plus light H 
po slim ry for All Sizes and Makes of 
AVAILABILITY — Large carefully con- PRESS BRAKES 


trolled inventory assures prompt delivery 
DR ElS & KRUME 


on all ASA standard 
& many special sizes. 

ANUFACTURING COMPANY 
7428 S. Loomis Blvd., Chicago 36, Ill. 

















ACE DRILL BUSHING CO., INC. 
5407 Fountain Ave., Dept. 1101-9, Los Angeles 29, Calif. 
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' REAMERS IN Decimal SIZES 

i From .032 all the way up—Blanks can be ground to your exacting specifications 
and delivered in approximately 10 days. By purchasing SUPEREAM REAMERS in 

1 steps of .001 you SAVE—Time, Labor and Money in the cost of extra machining 

| and lapping. SUPEREAM REAMERS all have ground and polished flutes and are 

| held within .0002 tolerance. REAMERS are also furnished in Right-hand spiral, 

| right-hand cut, as well as Left-hand spiral, right-hand cut. 

| 

| 

‘ 

| 


Write for descriptive literature and prices. 
IN EMERGENCY PHONE 
INDEPENDENCE 3-9180 TWENTIETH CENTURY 





MANUFACTURING CO. 


720 MONTROSE AVENUE CHICAGO 18 


LLINOIS 











PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Special Portelvator, for 
power: lifting of work to 
any height within speci- 
fied limits, represents an 
adaptation of standard 
componenis and princi- 
ples to meet special re- 
quirements. Units shown 
here ride on tracks to 
carry work from one op- 
eration to another. They 
pick up work at one 
table height and deliver 
it at another, lifting work by electrical power. 
Additional information about this and other 
applications may be obtained from THE 


HAMILTON TOOL COMPANY, Hamilton, Ohio. 
Circle Inform-A-Gram No. A22. 

Precision Instrument Lathe, with 842" swing 
turns or bores within 0.0001” in six inches 





1 work held in collet or between centers. 
With available attachments, this engine lathe 


is capable of milling, spiral cutting, taper turn 
ing, grinding, forming, and other work. Ma- 
chine is designed for extreme accuracy and 





tesistance to wear. Catalog 608F is available 
from the manufacturer, RIVETT LATHE & 
GRINDER, INC., Brighton 35, Mass. 

Circle Inform-A-Gram No. A23. 

Long Stroke Hydraulic Cylinder permits one 
manufacturer to uild automatic honing ma 
chines for n finishing of hydraulic and 
pneumatic cylinder tubing up to 22’ in length 
and 20” bore. Miller cylinder, built from 
standard-type cylinder parts and 24’ non-sag 
piston rod, operates the 
honing carriage back 
and forth at 120 fpm. It 
s believed that cylinders 
of this size and rigidity 
may now make possible 
other heretofore imprac 
tical or costly operations. 
Similar cylinders can be 


precisic 


provided for air. MILLER 
MOTOR CO., 2040 N. 
Hawthorne Ave., Mel- 


tose Park, Il. 
Circle Inform-A-Gram No. A24. 
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DIAL STENCIL 


a 


BARREL DIAL 





DIRECTIONAL 
SIGN 


ENGRAVES, 
ROUTS, 
PROFILES and MODELS 


A real money saver for industry. 

Proven by the experience of tool and die, 
electronic machine, radio, electrical 

and instrument manufacturers. 





The Green Engraver zips out pre- 
cision work on metal, plastics, wood, 
glass, hard rubber etc. engraves 
panels, name plates, scales, dials, molds, 
lenses, instruments, instruction plates, 
directional signs . . . by simple tracing. 
Routing, profiling and three dimensional 
modeling indicate its versatility. Elec. 
tric etching attachment available. 

Specify the Green Engraver 
for the best in 

low cost performance. 
Special attachments and 


engineering service available 
for production work. 


FREE — Fact-packed folder 
yours upon request. 


Gun ( , oe wt 





380 Putnam Avenue Cambridge, Mass. 
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A New Compound for Barrel Finishing brass, 
bronze, copper, gold and silver stampings, cast- 
ings, machined and drawn parts is offered 
under the trade name Blue Magic Compound 
No. 1 Double Strength. It is a highly con- 
centrated paste for use in very small quanti- 
ties and yields beautifully uniform metallic 





colors and finishes in very short time cycles. 
Timing need no longer be considered a critical 
factor. Bulletin No. 1 describes advantages and 
recommended uses of this new compound in de- 
scaling, roughing, deburring, and cleaning. 
A “before and after’ view of a bronze casting 
deburred and finished with this compound is 
shown. BLUE MAGIC CHEMICAL SPECIAL- 
TIES CO., 2135 Margaret St., Philadelphia 24, 
Pa., will send new Bulletin No. | 


Circle Inform-A-Gram No. A25. 
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Stepless Temperature Control, providing 
wasteless power supply to electric furnaces, 
ovens, melting pots, and other heating devices, 
is made possible by the redesigned and im- 
proved Temcometer temperature controller. A 
sensitive thermostatic switch is employed to 
operate a relay system that carries the load 
current of the connected equipment. Thus, 
current can be regulated anywhere between 





5% and 100% full on”. Any desired tempera- 
ture within the capacity of the connected equip- 
ment can be selected and held, with automatic 
compensation for fluctuations in line voltage. 
Current models feature operating and safety im- 
provements in the electrical circuit, as well as 
improvements in materials. THERMO ELECTRIC 
MFG. CO., 474 Huff St., Dubuque, Ia. 

Circle Inform-A-Gram No. A26. 














“RFC” 


ROLL- 
FEEDS 





Precision 
Feeds For 
All Presses 


® Easily installed on any press 

® Can't slip. Reverse instantly 

® Feed in thousandths 

® Maintain original setting. No ratchets 
or pawls to wear down and affect feed 
spacing. 
Write for descriptive literature TODAY. 








ROLL-FEEDS CORPORATION 


Pawtucket, Rhode Island 
An Electrix Affiliate 














ct MAUSER PRECISION 
VERNIER CALIPER 











GEO. SCHERR CO_INC aT 











SEND FOR FREE CATALOG TODAY QUARTER TURN SCREWS 
SHOULDER SCREWS 
DOUBLE END JIG FEET 
SCREW TYPE JIG FEET 
PRESS TYPE itG FEET 
FLANGED NUTS 
CUT THREAD STUDS 
TEE-NUTS 
COUPLING NUTS 
ADJUSTABLE STEP BLOCKS 
T-NUT & STUD SETS STAR TYPE HAND KNOBS 
STEP BLOCK SETS _ HEXAGON TYPE HAND KNOBS 
PUNCH PRESS SETS  KNURLED HEAD SCREWS 


WML LLAL 








116 HOLLIER AVE., DAYTON 3, OHIO 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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Solenoid Operated 4- 
Way Pilot Valves similar 
to the company’s earlier 
3-way valves have been 
announced. The new 
Model 412-250 is design- 
ed for use on small 
double acting cylinders 
up to 3” dia., and on 
larger cylinders where 
excessive speeds are not 
required. This valve is 
small, compact, light in 
weight, and made of 
non-corrossive materials 
throughout. The same 
small solenoid is used as 
in previous A.V. valves. 
AUTOMATIC VALVE 
CO., 37415 Grand River, Farmington, Mich. 
Circle Inform-A-Gram No. A27 


Automatic Depth Control is assured with the 
improved ‘Time Saver’ Drill Feed, an automatic 
power feed unit for conversion of a standard 
single speed drill press into a high production 
machine for drilling, reaming, tapping, fly cut- 
ting, etc. Production gains up to 400% are 
claimed by users. The unit operates on shop's 
regular air pressure, and does not interfere 
with manual operation of the drill press. Three 
simple, quick setting control dials govern hole 
depth, rapid traverse, and variable hydraulic 
feed. Depth of holes can be accurately held (to 








within .001"). The new addition of a precision 
guard over the depth control setting dis- 
courages tampering and adds to the reliability 
of the unit. Full details are available from 
C. M. Griffin, GENERAL PACIFIC CORPORA- 
TION., 1501 E. Washington Blvd., Los Angeles, 
Cal. 

Circle Inform-A-Gram No. A28. 











ONIVERSAL 
“KWIK-SWITCH” 
TOOL HOLDER 


permits 10 second 
tool changes 
without 


accuracy losses 


UNIVERSAL 
ENGINEERING CO. 


FRANKENMUTH 8, MICH. 
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TOOLING and PRODUCTION 





— CONTRACT TOOLING 


AND PRODUCTION — 





Arizona and California 











ARIZONA TOOL & DIE COMPANY 

P. O. Box 181, Tucson, Arizona — Dial 3-8842, 
Jig boring and repetition hole spacing work 
using Boeckeler OPTICAL FOLLOWER. 
Specialists in small lot radio chassis work. 


GENERAL DIE & TOOL CO. 


2067 W. 55th St., Cleveland, O., WO 1-4736 
Dies, Tools, Jigs, Fixtures, Light Stampings, 
Special Machinery Manufacturing. 











Illinois 








DRESEL-BETZ CO. 


Belleville, Ill. 
Designers and Manufacturers of Tools, Dies, 
Jigs, Fixtures, Metal Stampings. 





H & P DIE STAMPING CO. 
13947 Triskett Rd. Cleveland 11, Ohio 


PRECISION DIES, JIGS & 
FIXTURES 


Quality Stampings 
Bus & Trailer Parts 








Michigan 











DAVIS TOOL AND ENGINEERING CO. 

19250 Plymouth Road, Detroit, Michigan, VEr- 
mont 5-6000. Tools and Dies, Special Machin- 
ery. Sheet Metal Stampings and Assemblies. 


THE INDUSTRIAL MACHINE CO. 


1436 East 47th St., Cleveland, O. Founded in 
1908. Builders of Special Machinery. General 
Machine Work. 














New York 


KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, WOod- 
bine 1-2440 & 1-2441. Manufacturers of Special 
Machinery, Tools, Dies, Jigs, Fixtures, Swiss 
Jig Boring. 





AMERICAN MEASURING INSTRUMENTS 


CORP. 

The AMIC Bldg., 21-25 44th Ave., Long Island, 
City 1, N. Y. Jigs, fixtures, gages, dies, pre- 
cision parts. 








NOBLE & STANTON, INC. 


998 Broadway, Bedford, Ohio, Bedford 2-1234. 
Tool Makers—Short Run Production Work. 











CONRAD & MOSER 

2-23 Borden Ave., Long Island City, N. Y. 
Machine Tools & Molds, Parts & Machines 
Aluminum Cast Parts, Aluminum Sheet Formed 
Housings. 











Ohio 


THE PHOENIX MACHINE CO. 


2711 Church Ave., Cleveland, O., CHerry 1-1048. 
Contract Grinding, Boring and Planing. 
Lester-Phoenix Die Casting and Plastic Molding 
Machines. 











CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave., Cleveland, O., MUlberry 1-2600 
DESIGNERS AND BUILDERS 


Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 


A. P. SCHRANER & CO. 


3338 Payne Ave., Cleveland, O., HEnderson 
1-8644. External Cylindrical Lapping Machines, 
Special Machinery, Tools, Dies, Jigs, Fixtures. 

















THE DENNING MANUFACTURING CO. 


2024 E. 70th St., Cleveland, O., EX. 1-4900. 
Designers and Builders of Hizh Grade Dies. 








SKYLINE TOOL & GAGE 
COMPANY 
4125 Newark Avenue * Cleveland, Ohio 
Telephone: ATlantic 1-2019 
DESIGNERS and BUILDERS 
Jigs, Fixtures, Dies, Special Machines 
and Parts 
Short Run Production 





PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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— ‘Stowe. 
Carbide Tool Grinder 
has balanced armature and wheels, 
LARGE ball-bearings for precision 
work. '% hp, 3400 RPM reversible 


motor, 6” silicon carbide wheels. Grinds 
wet or dry. $142.60 complete. 


Mail this ad BALDOR ELECTRIC CO. 

for Bulletin — Over 30 Years — 

No. 341-B 4369 DUNCAN AVE. 
ST. LOUIS 10, MO. 




































- Straight Shank No. 1-60 Straight Shank Sise const ion Each 
No. By Length Our Price Length Length Price Inches Inches’ Inches e 

5 Si Overall Flute Each | 19/64 12 9 $2.25 

uae — hates Sedies Inches Net | 5/16 2 2.25 

B itor 6% $1.00 | 1/g 12 9 $1.65 | 21/64 2 2.50 

11 to 20 5% 90 | 9/64 12 9 1.65 | 23/64 2 2:75 

g 25 "1 5/32 12 9 1.65 | 378 2 2:75 

7 neon oe pad BY i Q ie | ia ; 308 
, 3/16 1 "65 | 13/3 ; 

ree ra) | a 1 | 8 

rae an oe | g 
51 to 60 3% 50 | 1/ ‘ h 

17/64 12 9 2.05 | 31/64 2 3.60 

B 9/32 12 9 2.05 14/2 2 3.60 

* IMMEDIATE DELIVERY 








~ 


VICTOR MACHINERY EXCHANGE, INC. 


DEALERS IN TOOL ROOM EQUIPMENT 


251-P Centre St. « New York 13, N.Y. + Phone: CAnal 6-5575 
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job-tailored to your tooling... 


E & G COMPOUND BASE 


the only work-table offering 
6” lateral and 4” transverse 
continuous micrometer 
motion, reading direct to 
1/10,000” 





a highly versatile tool for precision 
machine work and inspection, the Com- 
pound Base equipped with the micro- 
scope of your choice becomes a complete 
Toolmakers Microscope... mechanically 
unsurpassed and optically job-tailored 
to your particular needs! 


for literature write direct to: 


854 South Figueroa Street 
Los Angeles 17, California 








KUTMORE nottow mus 
ENGINEERED For... 
PRECISION PRODUCTION 


@ ANY COMBINATION OF ... TURNING... 
TAPERING ... FACING... CHAMFERING .. . 
TREPANNING IN ONE PASS. 


@ EXCLUSIVE MICRO METERADJUSTMENT 
FEATURE FOR RAPID SET-UP. 





@ CUTTING CAPACITIES FROM \,"' TO 2” DI- 
AMETER IN STANDARD STOCK. 


WRITE FOR CATALOGUE No. 20TD 


OUR ENGINEERING DEPARTMENT IS AT YOUR 
DISPOSAL ON YOUR HOLLOW MILL PROBLEMS 


CARL WIRTH & SON, INC. 252025 0en oN YY 











+) N Y 


PLEASE USE INFORM-A-GRAM FOR PRODUCT INFORMATION 
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THE DUMORE, Automatic 
Drill Head offers the technique of 
“resistance drilling” that eliminates 


drill breakage 


TS new Dumore tool virtually eliminates drill 
breakage when used for small-diameter, deep-hole 
drilling operations. 

Utilizing “resistance drilling,” the workpiece deter- 
mines the rate of drill feed and speed. Tool always 
maintains uniform pressure. No need to rely on 
operator guesswork. It works closer to the maximum 
strength of drill. 

In proven tests under average conditions, it has set 
remarkable production records when operating with 
drill diameters up to 342” in steel; up to 14” in brass, 
aluminum, zinc and cast iron; up to 5g2” in plastics 
and wood. 

Get all the advantages of this amazing shop tool. 
Ask your nearby industrial distributor, or write to The 
Dumore Company. 

















This unusual setup is typical of the many ways that the 
Dumore Automatic Drill Head can save costs on a pro- 
duction problem, Here labor costs on bronze nozzle 
holders were slashed $75 on the first run of 5273 pieces. 





THE DUMORE COMPANY 


1313 Seventeenth Street ° Racine, Wisconsin 











g maintenance 


and reducin 








Lamina Guide Pin Bushings are hardened steel with 


te 


bronze electroplated on the inside diameter .. . it's the 


be 


one bushing design that gives you the long wear life of 
hardened steel with complete freedom from seizing and 
scoring. Added to the free-running qualities of the bronze 
bearing surface, a double figure-eight oil groove keeps 


the pin and bushing properly lubricated at all times. 


Lamina Guide Bushings are made in two styles illus- 
trated above and in a number of diameters and lengths 
As shown at the left they can be used with straight, 
shoulder and removable type pins. For longer press runs 
with fewer shut-downs, specify Lamina Guide Pins and 
Bushings 


Lamina Dies and Tools, Inc., 14925 W. Eleven 
Mile Road, Berkley, Michigan. 





omplete infor 
nina Guide Pins 
so illustrates many 
ols and die-maker's 
t. Send for your copy, there is 
no obligation 
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DIES AND TOOLS 











